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FEW  departments  of  astronomy  have    been    pursued   with   greater  industry  and 

or  have  participated  more  fully  in  the   general   advance  of   the   science 

than   the  investigation  of  the   motions   of  comets  in  our  system.     Nothing   which 

labor  and  skill  can  supply  has  been  wanting  to  secure  exactness   in  the   determi- 

lon  of  their  places  in  the  heavens,  and  in  the  reduction  of  the  elements  directly 

dependent    upon    observation    to   a   form  suitable   for   theoretical   discussion.     The 

development    of  the    theory   of  their   motions    has   also   been   carried   to   a   high 

legree   of  perfection,    and  has    furnished    methods  of  calculation,   by    which  their 

ourses  are  represented  and  predicted  with  a  degree  of  accuracy  only  limited  by 

ssary  uncertainties   of  the  observed  positions. 

When,  however,  the   physical  organization  of  comets  becomes  the  special  object 
inquiry    and    the  attention    is   directed   to   almost   any  of  their  characteristics 
istingulshabie  from  the  simple  motion  of  their  centres  of  gravity  about  the  Sun 
find  an  extensive  field  of  research  which  has  scarcely  yet  been  entered  upon, 
laws  which   govern  the  mysterious  evolutions   of  comets,  we   know   little 
the  uncertain  information   suggested  by  conjecture  and  analogy ;   we  are 
I  at  a  loss  to  account  for  some  of  the   simplest  features   of  their  aspect,  and 
,   even    arrived   at  a   clear   and   definite  statement   of  the   facts  of  their 
phenomena  which  should  be  subjected  to  theoretical  discussion. 

so   little  has   been  accomplished   towards    a   solution    of    questions   relat- 
the    internal   structure    and   constitution    of  comets,    is   plainly   not    to    be 
ted  to   any  want  of  interest  in  the  subject  itself,   for  it  would  be  difficult 
.  point  out  in  the  entire  range  of  astronomical  research  any  problem  presenting 
greater   attractions.      There   is    something    in    their    vast   proportions,   in    the    sud 
s  of  their  apparition,  and  in  the  mystery  of  their  nature,  well  calculated  to 
fflt    attention,  even   where    there   is   little  disposition  to  intelligent  observation 
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Thus  in  ancient  times  we  find  them  invested    with    a   supernatural  character,  and 
their    aspect   and   path    among    the    stars,   recorded  with    anxious  solicitude,    have 
served  to   carry  back  their  annals  to    a  remote   period.      The   more    correct  views 
of   their    nature  and  offices  now  entertained    have  given   a  new  direction    to    this 
interest;  but  they  can  scarcely  be  said  to  have  had  any  tendency  to  diminish  it. 
Undoubtedly    there   have    existed   peculiar   difficulties    both    in    the   observation 
and  in  the  theory,  which  by    a   mutual   reaction    have  impeded    the    progress    of 
both.     Without  a  theory  or    some  form  of  hypothesis  containing  the  elements,  at 
least,    of  truth,  and    capable    of  definite    statement  in   time  and  number,  to  serve 
as  a'  connecting  principle  between   isolated  phenomena,  and  to  direct  attention  to 
those   points    where  it  can    be  best  exercised,  the  observer  is  working  at  a   great 
disadvantage;  he  has  no  intelligent  comprehension  of  the  object  of  his   labor,  and 
cannot   concentrate  it  where   it  will   be   most   effective.     The  mere   accumulation 
of  observations  without  system  or  special  aim,  can  never  contribute  much  to  the 
advancement   of  any    branch    of    knowledge,   and  "it  is   particularly    out   of   place 
here,  where    the   details    of  the    phenomena    are  usually   faint  and   indistinct,  and 
therefore  peculiarly   exposed  to   influences  conveying  either  wholly  erroneous  im- 
pressions,   or   else  exaggerated   and  distorted   conceptions  of  real   features   imper- 
fectly seen. 

The  latest  series  of  observations  have  alone  had  the  advantage  of  the  sugges- 
tions and  guidance  of  theory.  The  views  advanced  by  Bessel  in  his  researches 
upon  Halley's  Comet,  published  in  1836,  have  had  a  useful  influence,  especially 
in  giving  a  more  definite  form  to  the  process  of  investigation,  and  a  clearer  aim 
and  purpose  to  the  observations. 

The    difficulty    of  giving    an    exact  and    intelligible    description  of  the   various 
features    presented  by   comets,    even    where    there    has    been    nothing  to    prevent 
their  distinct  recognition,  should  also  be  mentioned.     The  data  in  many  cases  are 
not  susceptible  of  explicit  numerical  statement,  and  it  is  equally  impracticable  to 
express  in  language   all  that  it  is  desirable   to  put  on  record  ;  resort  must   there- 
fore be  had  to  drawings  to  illustrate  and  explain  the  written  account.    But  besides 
that  the  correct  execution  of  the 'original  sketches  is  a  task  of  no  small  difficulty, 
not  merely  from  want  of  skill  on  the  part  of  the  draughtsman,  but  also  from  va- 
rious annoyances  incident   to  the  circumstances  of  the    observation,  there    remains 
still  the  further  impediment  that  the  transfer  of  the  figures  to  engravings  is  both 
troublesome  and  expensive.     The    consequence    is,   that   the  latter    are    commonly 
omitted,    or,    if   published,  are  often    so    coarsely    and  erroneously  .  executed  as  to 
become   mere    caricatures    of  the   intended  object.     The   very    knowledge    of  such 
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impediments  of  course  operates  as  a  discouragement  to  observers  to  attempt  the 
delineation  of  comets,  and  thus  comparatively  little  advantage  has  been  gained 
from  one  of  the  most  effective  means  of  securing  a  full  and  clear  record  of 
their  development. 

From  the  time  of  the  publication  of  Bessel's  investigations  upon  the  Comet  of 
Halley,  no  comet  of  the  largest  class  appeared  under  conditions  suitable  for 
bringing  the  theory  to  a  decisive  test,  until  1858.  The  Great  Comet  of  that 
year,  besides  being  in  other  respects  a  fine  example  of  its  class,  was  singu- 
larly favored  in  the  circumstances  attending  its  apparition.  Its  early  discovery, 
while  yet  a  faint  telescopic  object,  enabled  astronomers  to  predict  its  future' 
course,  and,  in  some  measure,  to  anticipate  the  extraordinary  development  in 
size  and  splendor  which  awaited  its  nearer  approach  to  the  Sun.  Attention 
was  thus  naturally  directed  to  the  earliest  indication  of  those  remarkable  evolu- 
tions of  which  the  previous  accounts  of  these  bodies  had  preserved  only  obscure 
intimations.  The  time  of  perihelion  passage,  and  the  position  of  its  orbit  rela- 
tively to  the  Earth's  path,  concurred  in  giving  a  most  effective  presentation  of 
its  size  and  proportions;  this  will  be  better  understood  by  referring  to  the  ac- 
companying Plate  (Plate  I.  Intr.),  representing  a  projection  of  the  °orbit  of  the 
Earth  upon  that  of  the  Comet,  and  of  the  orbit  of  the  Comet  upon  that  of  the 
Earth. 

From  the  2d   of  June  to   the  8th  of  September,   the  Earth  was    on  the  north 
ide   of  the  plane   of   the  orbit.     It   crossed  the   line  of  nodes  on  the  last-named 
date,  giving  an  opportunity  for  observations  on  the  figure  of  a  section  of  the  tail, 
in  a   plane    at  right  angles   with    the  orbit,   and  upon  other    interesting  features.' 
After  the  middle  of  September,  the  tail  was  presented  in  nearly  its  full-length  pro- 
portions;   within   a    day  or    two    of  the  perihelion  passage,  which  took   place  on 
September  30th,  the  axis  was  brought  to  a  position  at  right  angles  to  the -line  of 
ion,  and  ten  or  twelve  days  later,  when  the  Comet  had  reached  its  least  distance 
from  the  Earth,  its   profile  was  almost  precisely  that  of  a  section  in  the  plane  of 
the  orbit.     Where   so   little  is  known,  a  priori,  respecting  the  actual  figure,  there 
obvious  advantage  to  be  derived  from  these   accidental  circumstances  of  its 
portion,  by  which  the  influence  of  perspective  foreshortening  has  been  in  a  great 
measure  eliminated. 

Among  other  well-timed  conditions  may  be  mentioned  the  absence  of  moonlight 

the    short   duration    of  twilight   in   the   evening   sky   at  the    most   important 

period  of  the   apparition;  it  deserves  notice,  too,  that  the  fainter  parts  of  the  tail 

were  projected  upon  a  region    of  the   heavens  where  there  was    little  extraneous 
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light,  such,  for  instance,  as  that  of  the  Milky- Way  or  Zodiacal  Light,  to  distract 
the  attention  and  interfere  with  the  correct  tracing  of  its  limits.  •. 

But  the  circumstance  which  contributed  most  effectually  to  the  value,  as  well 
as  to  the  number,  of  the  observations,  was  the  general  prevalence  of  clear  weather 
in  Europe  and  America  at  the  time  when  the  Comet  was  at  its  most  interesting 
stage ;  only  two  dates  occur,  in  the  statement  of  the  original  data  given  in  this 
volume,  without  a  record  relating  either  to  the  appearance  of  the  tail  or  to  the 
telescopic  view,  between  the  28th  of  August  and  the  27th  of  October  inclusive. 
We  may  add  further,  that  the  zone  of  the  Earth's  surface  best  placed  for  view- 
ing the  Comet  included  the  great  centres  of  civilization,  where  were  to  be  found, 
of  course,  the  chief  facilities  for  observation. 

In  the  present  imperfect  state  of  our  knowledge  respecting  these  bodies,  it 
would  not  be  easy  to  overrate  the  value  of  the  opportunity  which  here  offered 
itself  for  securing  a  full  and  authentic  history  of  the  development  of  a  first-class 
Comet ;  nor  does  it  appear  that  astronomers  were  insensible  of  its  importance. 
The  increased  facilities  afforded  by  modern  instruments  have  been  everywhere 
employed  in  recording  the  details  of  the  phenomena,  and  a  great  mass  of  ma- 
terials illustrating  the  various  phases  and  transformations  of  the  Comet  has  been 
accumulated  for  future  discussion.  In  the  essential  elements  of  accuracy  and  ful- 
ness of  detail,  in  the  long  interval  of  time  for  which  it  furnishes  a  connected 
record,  and  in  the  variety  of  interesting  features  described,  this  collection  is, 
beyond  any  comparison,  the  most  valuable  which  we  possess,  and,  to  judge  by 
past  experience  of  the  many  chances  against  a  similar  recurrence  of  favoring 
conditions,  it  may  long  retain  its  distinction. 

In  order  to  make  these  materials  available  to  their  full  extent  for  the  purposes 
of  theoretical  investigation,  it  is  proposed  in  the  present  volume  to  bring  the 
observations  together  under  a  systematic  arrangement,  so  that  they  may  be 
easily  accessible  for  reference  and  comparison;  to  subject  them  to  a  suitable  re- 
duction, in  order  to  eliminate  errors  and  bring  to  light  the  more  evident  relations 
of  the  phenomena;  and  finally,  to  unite  them  in  a  continuous  history  based  upon 
this  discussion.  The  opportunity  will  be  taken  to  give  in  detail  the  observations 
made  at  the  Observatory  of  Harvard  College,  the  greater  part  of  which  are  now 
for  the  first  time  published,  together  with  a  valuable  collection  of  other  matter 
which  has  been  communicated  in  manuscript  from  various  sources  elsewhere  ac- 
knowledged. 

The  plan  which  has  been  pursued  in  carrying  out  this  object  may  be  gathered 
from  the  subjoined  list  of  the  titles  of  the  several  Sections  of  the  work.  The 
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first  seven  relate  chiefly  to  the  appearance  of  the  Comet  as  it  presented  itself 
to  the  naked  eye,  the  remainder,  with  the  exception  of  the  last,  to  the  telescopic 
aspect.  For  a  more  complete  summary  of  their  contents,  the  reader  is  referred 
to  Section  XV. 

Titles  of  Sections. 

• 

I.  Figure  and  Position  of  the  Tail. 

Comprising  the .  original  notes  of  observation  upon  the  principal  tail,  be- 
tween August  14,  1858,  and  February  9,  1859,  quoted  with  full  references 
to  the  original  authorities,  and  accompanied  by  remarks  indicating  the  principal 
points  of  interest.  This  Section  is  illustrated  by  twenty-three  engravings  on 
steel  of  the  appearance  of  the  Comet  to  the  naked  eye,  and  by  eight  wood- 
cuts. 

II.  Observations  upon  the  Secondary  Tails. 

The  text  is  illustrated  by  three  woodcuts,  and  by  the  engravings  and  charts 
of  the  naked-eye  views. 

III.  Reduction  of  Observations  upon  the  Figure  and  Position  of  the  Tail. 
The  results  of  the  discussion    are    exhibited    on  a  series  of   Charts    giving  the 

normal  outlines  of  the  principal  tail  on  twenty-eight  dates,  between  September  16 
and  October  17  inclusive,  and  the  axis  of  the  principal  secondary  tail  for  seven- 
teen dates. 

IV.  Probable  Errors  of  Observations  upon  the  Tail. 

V.  On  the  Deflection  of  the  Tail. 

Describing  a  peculiarity  in  its  upper  regions  during  the  first  and  part  of  the 
second  week  in  October.  Two  plates  of  outlines  and  a  woodcut  accompany  the 
text. 

VI.  Columnar  Structure  of  the  Tail. 

Relating  to  a  remarkable  feature  faintly  exhibited  in  the  upper  part  of  the  tail. 

VII.  Reduction  of  Observations  on  the  Secondary  Tails. 

The  results  of  this  discussion  have  been  entered  on  the  Charts  with  the  out- 
lines of  the  principal  tail. 

• 

VIII.  The  Nucleus  and  Envelopes. 

The  original  accounts  descriptive  of  the  telescopic  appearance  of  the  Comet  are 
here  quoted  in  the  same  form  as  in  Section  I.  They  are  accompanied  by  twenty 
steel  engravings. 
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IX.  On  the  Outline  of  the  Head  of  the  Comet. 

The  discussion  is  illustrated  by  two  plates  showing  the  normal  outlines  of  the 
head  of  the  Comet  between  September  3d  and  October  18th. 

X.  On  the  Branches  and  Central  Darkness  of  the  Tail. 

Engravings  of  nine  views  of  the  Comet   1860,  III.  are  given  in  this  Section. 

XI.  The  Nucleus. 

Containing  a  description  of  the  nucleus,  with  particular  reference  to  its  size 
and  changes  of  brightness. 

XII.  The  Envelopes. 

The  various  phenomena  of  the  envelopes,  their  velocity  of  ascent,  the  dark 
and  bright  spots  on  their  surface,  and  the  question  of  their  rotation  or  oscilla- 
tion, are  considered  in  this  Section,  which  is  illustrated  by  a  lithographic  plate 
of  one  hundred  and  thirty-eight  telescopic  views.  The  Section  concludes  with  a 
notice  of  the  envelope-formation  in  the  Comet  1860,  III.  and  in  the  great  Comet 
1861,  II.,  accompanied  by  a  steel  engraving  of  the  former. 

XIII.  The  Outer  Faint  Veil. 

Containing  an  account  of  this  feature,  with  a  reference  to  a  similar  peculiarity 
in  the  Comet  1860,  III. 

XIV.  On  the  Direction  of  the  Initial  Axis  of  the  Tail. 

XV.  Conclusion. 

This  Section  gives  a  general  summary  of  the  contents  of  the  volume. 

The  sources  from  which  the  observations  have  been  derived  are  given  in  the 
subjoined  list  of  authorities. 

I  am  indebted  to  the  kindness  of  K.  C.  Carrington,  Esq.,  Secretary  of  the  Eoyal 
Astronomical  Society,  for  copies  of  unpublished  drawings  of  the  Comet  in  the 
possession  of  the  Society,  and  to  G.  B.  Airy,  Esq.,  Astronomer  Royal,  for  copies  of 
drawings  made  at  the  Royal  Observatory,  Greenwich. 

My  acknowledgments  are  also  due  to  Dr.  C.  H.  F.  Peters,  of  Hamilton  College 
Observatory ;  to  Dr.  F.  Briinnow,  Ann  Arbor,  Mich. ;  Hon.  Win.  Mitchell,  of  Lynn, 
Mass. ;  Rev.  J.  G.  Adams,  of  Worcester ;  Rev.  James  Challis,  of  Cambridge,  En'g. ; 
Rev.  W.  R.  Dawes,  of  Haddenham,  Eng. ;  William  Lassell,  Esq.,  of  Bradstones, 
Liverpool;  Edward  Cooper,  Esq.,  of  Markree  Castle,  Ireland;  Baron  de  Forrester, 
of  Oporto ;  Prof.  Heis,  of  Miinster ;  J.  F.  J.  Schmidt,  of  Athens ;  R.  L.  J.  Ellery,  Esq., 
of  Melbourne,  Australia;  and  to  P.  Secchi,  of  Rome,  for  the  communication  of 
various  drawings  and  other  materials  relating  to  the  Comet,  not  hitherto  published, 
which  will  be  noticed  more  particularly  in  the  annexed  list. 
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List  of  Authorities  for  Observations,  Drawings,  &c.  used  in  tlds   Work. 


ADAMS, 
Aiar, 


AENOUX,  ' 
D'ARBEST, 
AUWERS, 
BOND,  W.  C. 
BOND,  G.  P. 
BOND,  R.  F. 
BREEN, 
BRUHNS, 
BRUNNOW, 


Worcester,  Mass., 
Greenwich,  Eng., 


Brelum,  Camboja, 

Copenhagen, 

Gottingen, 

Obs.  Harv.    Coll., 

u  u 

u  u 

Cambridge,  Eng., 

Berlin, 

Ann  Arbor,  Mich., 


BURR,  Highbury,  Eng., 

CALLOTT,  Ship  "  Charles," 

CHACORNAC,  Paris, 

CHALLIS,  Cambridge,  Eng., 


CHIMNO,  Carbost,  Isle  of  Skye, 

CHRISTY,  Greenwich, 

COOPER,  Markree, 

COSTA,  Berg,  de  Guer.  "  Ancud," 

DA  WES,  Haddenham,  Eng., 


DE  LA  RUE,      Cranford, 
DONATI,  Florence, 

ELLERY,  Melbourne,  Australia, 


FEARNLEY,         Christiania, 
FETTE,  Obs.   Harv.   Coll., 

FORRESTER,  BARON  DE,  Oporto, 
FORSTER,  Berlin, 

GALLE,  Breslau, 

GRAHAM,  Markree, 

e 


Photographic  copy  from  a  drawing  of  the  Comet. 

Monthly  Notices    Royal  Astr.    Soc.,    Vol.    XIX.      Also    pencil 

copies  of  seven  telescopic  views  of  the  Comet  taken  at  the 

Royal  Observatory,  Greenwich. 
Comptes  Rendus,  Vol.  XLVIII. 
Oversigt  kgl.  danske  Videnskabernes  Selskabs,  1858. 
Astron.  Nachrichten,  1167. 
Mss.  notes  of  observations  and  drawings  of  the  Comet. 


Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 

Astron.  Nachrichten,  1161  and  1205. 

Mss.    notes    and    sketches  of  the  envelopes  on  five  dates  with 

particular  reference  to  the  secondary  nucleus. 
Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 

U  it  «  «  « 

Bulletin   Obs.  Imp.  de  Paris. 

Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  Also  an  im- 
pression from  a  plate  of  ten  telescopic  views  of  the  Comet 
forwarded  in  advance  of  publication. 

Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 

"  "  "  "  "  Also   copies  of 

drawings  of  the  Comet.     See  Airy. 

Obs.  Donates  Comet  1858,  Markree.  Also  remarks  in  Mss., 
additional  to  printed  account. 

Astron.  Nachrichten,  1182. 

Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  Also  a  valu- 
able series  of  five  crayon  drawings  of  telescopic  views  of 
the  Comet,  with  notes  in  Mss. 

Montftly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 

Bulletin   Obs.  Imp.  de  Paris. 

Lithographs  and  photographic  copies  of  thirteen  drawings  of 
the  Comet,  giving  its  appearance  in  the  southern  hemisphere 
at  near  the  close  of  the  apparition. 

Astron.  Nachrichten,  1242. 

Eight  drawings  in  chalk  of  the  naked-eye  and  telescopic 
views. 

Copies  in  water-color,  and   tracings  of  eleven  naked-eye  views. 

Astron.  Nachrichten,  1205. 
«  «  1179. 

Obs.  Donates  Comet  1858,  Markree. 
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GRAY, 

York,  Eng., 

GROVE, 

GUNDIAN, 

Berg,  de  Guer.  "  Ancud," 

HALL, 

Obs.   Harv.  Coll., 

HARTNUP, 

Liverpool, 

HEIS, 

Minister, 

HIND, 

Regent's  Park,  London, 

HOEK, 

Leyden, 

HODGSON, 

HORNSTEIN, 

Vienna, 

JEANJAQUET, 

Neuchatel, 

KENDALL, 

Meadville,  Pa., 

LAIS, 

Dorpat, 

LASSELL, 

Bradstones,  near  Liverpool, 

LAMONT, 

Munich, 

LIAIS, 

Rio  Janeiro, 

LISTING, 

Gottingen, 

LITTROW, 

Vienna, 

LOGAN, 

Sacramento,  California, 

LOVERING, 

Obs.  Harv.  Coll., 

LUFF, 

Oxford,  Eng., 

MACLEAR, 

Cape  of  Good  Hope, 

MADLER, 

Dorpat, 

MAIN,, 

Greenwich, 

MOESTA, 

Santiago,  Chili, 

OUDEMANS, 

Batavia, 

PAPE, 

Altona, 

PETERS, 

Obs.  Ham.  Coll.,  N.  Y. 

PLANT  AMOUR, 

Geneva, 

POET, 

Havana, 

POWELL, 

Madras, 

POGSON, 

Oxford, 

RESLHUBER, 

Kremsmunster, 

EOBERTSON, 

Markree, 

ROSA, 

Collegio  Romano, 

RONZONI, 

Padua, 

SCHMIDT, 

Vienna, 

SCHWABE, 

Dessau, 

SEARLE, 

Albany, 

SECCHI, 

Collegio  Romano, 

Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 

it  it  It  CC  « 

Astron.  Nachrichten,  1182. 

Mss.  notes  of  observations. 

Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 

Astron.  Nachrichten,  1169.     Also  Mss.  chart  of  seven  outlines 

of  the  tail  of  the  Comet  among  neighboring  stars,  with  notes. 
London   Times. 
Astron.  Nachrichten,  1186. 
Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 
Annalen  der  k.  k.  Sternwarte  in    Wien,  F.  III.  IX. 
Souvenirs  de  la   Comete  de  1858. 

Monochromatic  landscape  view,   with  Comet,  and  stars. 
Beob.  Kaiserl.  Slernw.  Dorpal,  Vol.  XV. 
Monthly  Notices  Royal  Astr.  Soc.,  Vol.    XIX.     Also  five  pencil 

copies  of  telescopic  views   of  the   Comet,  with   Mss.  notes. 
Jahresbericht  der  k.  Sternw.  Munchen. 
Comptes  Rendus,  Vol.  XL VIII. 
Astron.  Nachrichten,  1167. 
Annalen  der  k.  k.  Sternw.    Wien,  F.  III.  IX. 
Astron.  Journal,  No.  119. 
Proceedings  Am.  Academy,  Vol.  IV. 
Cycle  of  Celestial  Objects,  continued  to  1859. 
Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX. 
Beob.  Kaiserl,  Sternw.  Dorpat,  Vol.  XV. 
Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 
Astron.  Nachrichten,  1257. 
"  "  1183. 

«  "  1160,  1172,  1173,  1174. 

A  valuable  collection  of  Mss.  notes  on  the  Comet,  with  copies 

of  four  large  telescopic  views. 
Note  sur  la   Comete  de  Donati. 
Comptes  Rendus,  Vol.  XLVIII. 
Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 
Cycle  of  Celestial  Objects,  continued  to  1859. 
Astron.  Nachrichten,  1169. 
Obs.  of  Donates  Comet,  1858. 
Mem.  delt   Osserv.  del  Collegia  Romano,  1859. 
Comptes  Rendus,  Vol.  XLVIII. 

Measurements  of  the  envelopes,  &c.,  with  notes  in  Mss. 
Astron.  Nachrichten,  1165. 
Astron.  Journal,  119,  127. 
Mem.  deW  Osserv.  del  Collegio    Romano,    1859.     Also  a  copy 

of  a  naked-eye  view  of  the    Comet,  with  neighboring  stars. 


INTRODUCTION. 


XIX 


SEIDEL, 

Munich, 

SELBY, 

Spalding,  Eng., 

SLATTER, 

Oxford,  Eng., 

SMYTH, 

Aylesbury,  Eng., 

STAMPFER, 

Vienna, 

STRUVE,  O. 

Poulkova, 

SWIFT, 

Hunt's  Corners,  N.  Y., 

TENNANT, 

Mussooree,  India, 

TOOMER, 

Albany, 

TROWBRIDGE, 

Perry  City,  N.  Y., 

TUTTLE, 

Obs.  Harv.  Coll., 

USHERWOOD, 

Walton  Common,  Eng., 

VALZ, 

Marseilles, 

WEBB, 

Tretire,  Eng., 

WEISS, 

Vienna, 

WILLIAMSON, 

Kingston,  C.  W., 

WINNECKE, 

Poulkova, 

WULLERSTORF,  Frigate  "  Novarra," 


Astron.  Nachrichten,  1193. 

Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX. 

«  «  U  ((  U 

Cycle  of  Celestial   Objects,  continued  to  1859. 

Astron.  Nachrichten,  1159. 

Pulk.  Beob.  des   Grossen   Cometen  1858. 

Astron.  Journal,  118. 

Monthly  Notices  Royal  Astr.  Soc^  Vol.  XTX- 

Astron.  Journal,  119,  127. 

"  "          118. 

Sketch  of  the  Comet  to  the  naked  eye. 
Monthly  Notices    Royal  Astr.  Soc.,  Vol.  XIX.      Also  copy  of 

photograph  of  the  Comet. 
Bulletin   Obs.  Imp.  de  Paris. 
Monthly  Notices  Royal  Astr.  Soc.,  VoL  XIX. 
Annalen  der  k.  k.  Sternwarte  in   Wien,  F.  III.  IX. 
Canadian  Journal,  III. 
Pulk.  Beob.  des   Grossen   Cometen  1858. 
Astron.  Nachrichten,  1190. 


The  Poulkova  observations  deserve  particular  mention  for  the  fulness  and  va- 
riety of  their  details.  The  published  account  is  illustrated  by  numerous  engravings, 
which  add  greatly  to  the  value  of  the  text.  Taking  all  the  conditions  of  the 
apparition  into  account,  the  geographical  position  of  Poulkova  was  perhaps  the 
most  favorable  of  any  of  the  stations  for  viewing  the  Comet. 

The  greater  part  of  the  sketches  and  drawings  of  the  Comet  used  as  materials 
for  the  engravings  were  made  at  the  Observatory  of  Harvard  College.  With  the 
exception  of  the  wood-cuts,  the  engravings  have  been  executed  by  Mr.  James  W. 
Watts,  of  Boston ;  no  part  of  the  work  is  more  essential  to  an  exact  and 
intelligible  history  of  the  Comet,  and  certainly  none  stands  so  little  in  need  of 
commendation.  The  style  of  engraving  adopted  for  the  steel  plates,  to  give 
positive  effects  upon  a  dark  ground,  is  seldom  called  into  requisition  excepting 
for  the  delineation  of  astronomical  objects,  and  it  is  consequently  almost  a  dis- 
tinct branch  of  art.  In  ordinary  drawing,  it  is  often  allowable  to  produce  effects 
at  the  sacrifice  of  precision  in  the  details,  but  no  such  device  is  admissible  here. 
The  delicate  shadings  by  which  the  misty  outlines  of  the  envelopes  and  other 
features  of  the  Comet  are  expressed,  must  be  conveyed  without  prejudice  to  cor- 
rectness in  form  and  dimensions,  otherwise  the  scientific  value  of  the  representa- 
tion is  entirely  lost.  Again,  the  utmost  range  of  light  and  shade  in  the  engraving 
is  limited  by  the  whiteness  of  the  paper  and  the  blackness  of  the  ground,  whereas 
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the  actual  contrast  to  be  imitated,  from  the  star-like  brilliancy  of  the  nucleus  to 
the  faint  haze  of  the  external  boundary  of  light,  scarcely  distinguishable  from  the 
dark  background  of  the  sky,  is  indefinitely  greater ;  very  nice  attention  must 
therefore  be  given  to  the  graduation  of  the  lights,  so  as  to  include  all  the  va- 
riations possible  in  their  proper  order.  The  responsibility  thus  thrown  upon  the 
artist  can  scarcely  be  met  by  mere  professional  skill ;  he  must  feel  some  degree  of 
sympathy  with  his  subject,  and  enter  into  its  general  spirit  and  design.  "When  the 
many  obstacles  to  success  are  considered,  it  will  hardly  be  a  matter  of  surprise 
that  this  method  of  description  has  been  resorted  to  in  but  comparatively  few  in- 
stances, and  has  been  so  seldom  successful.  Still,  it  should  be  a  strong  incentive 
to  its  wider  application,  to  remember  that  our  knowledge  of  some  of  the  most 
interesting  of  celestial  objects  cannot  be  effectually  advanced  in  any  other  way. 
This  is  emphatically  true  with  reference  to  comets.  The  original  record  of  their 
aspect  cannot  be  stated  in  numbers,  nor  by  measurement  alone,  nor  can  it  be 
adequately  described  in  words ;  to  neglect,  therefore,  the  natural  expression  for  all 
the  details  of  their  configuration,  is  to  abandon  almost  the  only  suitable  means 
by  which  the  phenomena  of  their  physical  constitution  can  be  investigated  with 
any  chance  of  success. 

It  remains  to  add  a  few  words  with  reference  to  the  source  from  which  the 
means  of  publishing  this  volume  have  been  derived.  The  cost  of  the  letter-press, 
with  other  incidental  expenses  of  publication,  has  been  assumed  by  the  venerable 
Josiah  Quincy,  through  whose  liberality  the  previous  volumes  of  the  Annals  of  the 
Observatory  have  been  issued.  The  expense  of  the  engravings  has  been  shared 
by  a  few  private  individuals  of  Boston  and  its  vicinity.  A  list  of  their  names, 
scarcely  any  of  which  now  appear  for  the  first  time  as  benefactors  to  the  Ob- 
servatory, will  be  found  preceding  the  Introduction. 

To  one  of  the  number,  J.  Ingersoll  Bowditch,  Esq.,  my  thanks  are  especially 
due  on  this  occasion.  Without  the  assurance  of  his  kindly  interest  and  encour- 
agement, the  design  of  -the  work  in  its  present  extent  would  not  have  been 
entertained ;  and  it  is  mainly  through  his  energetic  support  in  a  time  of  political 
and  financial  agitation  peculiarly  unfavorable  to  such  an  enterprise,  that  I  have 
been  able  to  carry  out,  in  every  particular,  the  original  plan  of  publication. 

G.  P.  BOND. 

OBSERVATORY  OP  HARVARD  COLLEGE, 
June,  1862. 


THE   GREAT  COMET  OE  1858, 


I.    FIGUEE    AND    POSITION    OF    THE    TAIL. 

FOLLOWING  the  plan  proposed  in  the  Introduction  to  the  present  volume,  the 
observations  relating  to  the  figure,  dimensions,  and  position  of  the  tail,  for  the 
most  part  as  it  appeared  to  the  naked  eye  or  with  telescopes  of  low  power, 
will  be  here  collected  under  one  view,  and  arranged  in  the  order  of  their  dates, 
and,  under  the  same  dates,  in  the  alphabetical  order  of  the  names  of  the  ob- 
servers. With  the  exception  of  occasional  remarks,  introduced  usually  with  a 
view  to  direct  the  attention  of  the  reader  to  points  of  special  interest,  the  collec- 
tion will  be  made  up  of  quotations  taken,  verbatim,  from  the  original  publications. 
The  references  to  the  latter  are  cited  with  sufficient  fulness  to  admit  of  easy 
verification  or  comparison  with  the  context,  if  desired. 

The  discussion  of  the  observations  will  form  the  subject  of  a  distinct  section. 


The  earliest  notice  of  the  appearance  of  the  tail  occurs  on  the  14th  of  August, 
seventy-three  days  after  the  discovery  of  the  Comet.  It  was  seen  at  Copenhagen 
by  D'Arrest,  and  at  Vienna  by  Hornstein  [?]  *  on  this  day. 

1858.    August  14. 

COPENHAGEN.     D'ARREST.     (  Oversigt  kgl.  danske  Videnskabernes  Sehkabs,  1858,  p.  208.) 
"  Kometen  viste  sig  i  henved  14  Graders  Hoeide  som  en  Stjerne  af  5-6te  Steer- 
relse,  en  rund  Taageplet,  35"  i  Diameter,  med  et   skarpt  lysende  Midtpunkt;  Spor 
af  en  Hale  paa  3  til  4  Bueminuters  Laengde  i  Kometscegeren." 

*  As   the  names  of  the  observers  are  not  attached  to   the  remarks  on   the  physical  constitution  of  the 
Comet,  published  in  the  Annals  of  the  Vienna  Observatory,  they  have  been  supplied  from  the  observations 
on  the  position  of  the  nucleus  of  the  same  dates,  found  in  another  part  of  the  volume. 
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VIENNA.     HORNSTEIN  [?].     (Annalen  der  L  L  Sternwarte^n   Wien,  F.  III.  IX.  p.  177.) 

« Am  14  August  war  der  Comet  schon  sehr  hell,  und  trotz  seines  tiefeu  Standes 
und  des  storenden  Mondscheins,  ein  Schweif  von  nahe  \  Grad  Lange  zu  er- 
kennen." 

The  form  in  which  the  tail  first  issued  from  the  head  was  particularly  noticed 
at  the  Observatory  of  Harvard  College,  where  it  was  seen  on  the  20th.  It  was 
at  its  origin,  of  even  breadth  with  the  head,  not  projected  from  it,  as  is  often 
the  case,  in  a  compressed  bright  ray  much  narrower  than  the  nebulous  mass  from 
which  it  originated*  This,  with  subsequent  observations  of  similar  import,  de- 
serves more  attention  from  the  fact  that  we  were  then  viewing  the  Comet  in 
a  direction  but  slightly  inclined  to  the  plane  of  its  orbit.  It  may  be  remarked, 
that  the  tail  was  now  much  reduced,  by  perspective  foreshortening,  from  its  full- 
length  proportions,  or  as  it  would  have  appeared  if  viewed  at  right  angles  to  the 
axis;  the  presence  of  a  strong  twilight  in  the  sky,  and  its  low  altitude,  also 
tended  to  impair  its  brilliancy. 

1858.    August  20. 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  Comet  low  in  the  twilight,  red,  concentrated,  and  fiery,  with  traces  of  a  tail." 
A  sketch  illustrating  the  figure  of  the  tail  near  the  nucleus  accompanied  the  above 
remarks. 

On  the  23d,  the  tail  was  still  so  faint  as  to  be  easily  overlooked  in  the  moonlight. 

1858.    August  23. 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 

"  Bright,  but  no    trace    of   a    tail ;   the    sky  clear,  but  the  moon  nearly  at  full." 

From  this  time  forward,  one  of  the  most  distinctive  features  in  the  appearance 
of  the  tail  was  the  strong  contrast  which  obtained  between  the  two  branches. 
The  convex  side,  that  which  followed  the  axis  in  the  order  of  diurnal  motion, 
was  by  far  the  brightest  and  best-defined,  each  having  an  aspect  perfectly 
characteristic,  and  noticeable  at  the  first  glance.  It  is  interesting  to  observe  at 
how  early  a  stage  in  the  development  of  the  tail  it  assumed  this  peculiarity.  The 
question  whether  the  bright  side  maintained  an  unaltered  position  relative  to  the 
axis,  in  other  words,  whether  or  not  it  was  from  the  outset  on  the  side  of  the 
axis  following  in  right  ascension,  is  deserving  of  the  most  careful  scrutiny ;  for 

*  The  great  comet  of  July,  1861,  may  be  referred  to  as  an  example  of  this  formation.  In  its  ordinary 
aspect  it  presented  near  the  head  the  appearance  of  a  narrow  bright  ray,  nearly  coincident  with  the  axis 
of  the  tail,  and  having  a  diameter  much  less  than  that  of  the  nebulosity  from  which  it  issued. 
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if  the  plane  of  greatest  expansion  of  the  tail  is  supposed  to  coincide  throughout 
its  entire  extent  with  that  of  the  orbit,  the  bright  branch  must  have  preceded 
the  axis  in  orbital  motion,  and,  as  seen  from  the  earth,  would  have  preceded  in 
diurnal  motion  also,  before  we  had  reached  the  line  of  nodes,  or  previously  to  'the 
morning  of  September  8th.  It  would  have  been  projected  upon  the  other  branch 
at  or  near  that  date,  reappearing  subsequently  on  the  opposite  side  of  the  axis 
and  these  changes  of  position  would  cause  the  comet  to  assume  very  different 
aspects. 

The   following    observations   place   beyond   doubt   the  very  remarkable  fact  that 
the   order  of  brightness    was    unaltered    by   the   nodal   passage;  consequently  the 
two  branches  of  the  tail,  if  disposed  according  to  the  above  hypothesis,  must  have 
ssued  from  the  head  in  a  plane  inclined   to  that   of  the    orbit   by   an    angle   not 
less  than  that  comprised   between   the    plane  through  the  Earth,   Sun,  and  Comet 
at  the  time  of  observation,  and  the  orbit,  or  about  fifteen  degrees.     To  have  sensi- 
bly affected  the  aspect  of  the  Comet  so  early  as  August  24th,  when  the  phenom- 
enon was    first   recorded   by  D'Arrest,  and  when  the  faintness    of  the   tail  would 
have   allowed  only  a   strongly  marked  contrast  to  be  recognized  at  all,  the  inclina- 
lon  must  have  been  much  greater.     Under  these  circumstances,  our  notions  of  the 
ctual  figure  of  the  tail  lose  something   of  their    assumed    simplicity.     The  initial 
axis,  and   possibly  the   plane  of  the    principal   expansion  at  a  large  distance  from 
head,  there  is  reason  to  suppose,   lie    in   or  quite  near  the  orbit  plane,*  while 
the  initial  plane  passing  through  the  branches  would  seem  to  have  a  strong  incli- 
nation to  that  of  the  orbit.     At   the    same    time,  it  may    be   true    that    what  we 
called    the    branches  of  the  tail  are  only  denser  streams  of  nebulosity  in  the 
onoid,  whose  sections  near  the  head,  by  planes  perpendicular  to  the  axis,  are  nearly 
circular.f     Or  we  may  dispense  with  the  idea  of  a  conoidal  arrangement  altogether 
and  conceive  of  the  tail  simply  as   composed  of  a    great    number    of  streams  of 
nebulosity,  distributed  irregularly,  but  more  crowded  and  dense  in  some  directions 
than  in  others. 

In  this   connection,  the  following  memoranda  will   acquire  a  new  interest     But 
few  precise  descriptions  of  the  aspect  of  the  Comet  previously  to  the  12th  of  Sep- 
tember have  been  published;  fortunately,  however,  we  possess,  in  the  observations 
•Arrest,  at   Copenhagen,  the   testimony  of  a    most  competent   astronomer  in 
the   question   at   issue.     It    may   be   added,  that   the  Observatory  at 

•  Pape,  Astron.  Nachricuten,  1173,  p.  330.     Winnecke,   Pulk.  Beob.  des  Grossen  Cometen,  1858,  , 
60  —  64. 

t  Winnecke,  Pulk.  Beob.  des  Grossed  Cometen,  1858,  p.  55. 
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Copenhagen  was  better  situated  for  viewing  the  Comet  at  this  time  than  those  in 
a  lower  latitude.  At  Poulkova  and  Dorpat,  both  in  other  respects  well  placed, 
the  atmosphere  was  obscured  by  smoke  from  the  burning  of  the  moors  in  their 
neighborhood. 

1858.    August  24.    (Fig.  1.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske    Videnskdbernes  Selskabs,  1858,  p.  209.) 

rig.  i.  "  Kjaernen   syntes  i   Aften  sserdeles   skarpt  fremtrsedende.     Halens 

Laengde  henved  6  Bueminuter ;  dens  hoeire  (oestlige)  Rand  var  noget 
skarpere  begrsendset  end  den  venstre  forangaaende ;  overhovedet  var 
der  af  Halen,  formedelst  den  endnu  meget  lyse  Baggrund,  kun  Ran- 
dene  synlige." 

In  confirmation  of  the  text,  which  states  expressly  that  the  side  following  in 
right  ascension  was  "much  more  sharply  defined"  than  the  preceding,  the  figure 
from  which  the  woodcut  (Fig.  1)  has  been  copied  shows  the  branch  following  in 
right  ascension  both  longer  and  more  strongly  pronounced  than  the  other.  On 
the  31st,  the  distinction  is  still  more  unequivocally  expressed  by  D'Arrest.  Its 
identity  with  that  having  a  similar  aspect  subsequent  to  the  Earth's  passage  from 
the  north  side  of  the  orbit,  admits  of  no  question.  The  early  recognition  of  the 
bifurcation  of  the  tail  is  also  interesting,  although,  probably,  from  the  faintness 
of  the  object,  it  was  overlooked  by  other  observers.  Hind,  in  the  passage  quoted 
under  the  date  of  August  30,  remarks,  however,  that  the  tail  was  thrown  off 
without  bifurcation ;  and  Williamson,  that  "  the  tail  was  comparatively  narrow  at 
first  (Sept.  7th  to  12th),  with  the  greatest  brightness  at  the  centre  and  not  at 
the  sides."*  This  statement  it  is  difficult  to  reconcile  with  other  accounts. 

On  the  29th,  a  tail  of  2°  in  length  was  seen  at  the  Observatory  of  Harvard 
College  with  the  aid  of  the  Cometrseeker. 

1858.    August  30. 

REGENT'S  PARK,  LONDON.    HIND.     (London  Times.) 

u  The  Comet  was  just  perceptible  to  the  naked  eye ;  its  nucleus  is  strongly  con- 
densed and  brilliant,  and  the  tail  is  thrown  off  in  the  ordinary  form,  without 
bifurcation." 

VIENNA.     HORNSTEIN  [?].     (Annalen  der   Wiener  Sternwarte,  F.  III.  IX.  p.  177.) 
"Urn  8h  34m  m.  W.  z.  erschien  die  Lange  des  Schweifes  mit  dem  6  zolligen  Re- 
fractor nahe  1  Grad,  die  Breite  6  bis  10  Minuten ;   der  Kopf  hatte  nahe  5  Minu- 
ten  Durchmesser.    Auch  mit  dem  Steinheilschen  Cometensucher  erschien  die  Lange 
des  Schweifes  ungefahr   von  derselben   Ausdehnung.     Die    Richtung  des  Schweifes 

*  Canadian  Journal,  Vol.  III.  p.  486. 
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ging  fast  genau  auf  einen  Stern  der  8  Grosse  in  Bessels  Zone  495,  dessen  schein- 
barer  Ort  gleich  10"  35m  13M2,  +  34°  6'  15".9  gefunden  wurde." 

KREMSMUNSTER.     RESLHUBEK.     (Astron.  NachriclUen,  1169,  p.  260.) 

"Bei  sehr  reinem  Hiinmel,  Komet  sehr  hell,  bereits  mit  freiem  Auge  sichtbar. 
Die  Helligkeit  hat  sehr  stark  zugenommen ;  die  Mitte  des  Kometen  ein  fast  plane- 
tenartiges  Scheibchen ;  auch  zeigt  sich  bereits  ein  facherartiger  Schweif  von  fast 
einera  halben  Grade  Lange  auf  der  von  der  Sonne  abgewendeten  Seite." 

1858.    August  31.    (Fig.  2.)  Flg  a 

COPENHAGEN.     D' ARREST.     (Oversigt   kgl.    danske    Videnskdbernes    Selskabt,    1858, 
pp.  209,  210.) 

"  Halen  har  siden  August  24  faaet  en  meget  betydelig  Udvikling  ; 
dens  hoeire  Band  (i  Kikkerten)  viser  sig  skarpt  begrsendset,  hvorimod 
den  venstre  udvaskede  Rand  ikke  frembyder  nogen  bestemt  Contour. 
Kometen  var  paa  hiin  Aften  godt  af  tredie  eller  fjerde  Stoerrelse, 
men  paa  den  lyse  Himmelgrund  begyndte  den  foerst  nu  at  vise  sig 
for  det  blotte  <Eie." 

The  description  of  the  well-defined  character  of  the  contour  of  the  right-hand 
branch  (as  seen  in  the  inverting  telescope),  and  the  indistinctness  of  the  other, 
answers  precisely  to  its  aspect  when  viewed  some  weeks  later  from  the  opposite 
side  of  the  orbit  plane,  and  deserves  attention  in  connection  with  the  remarks  which 
follow  respecting  the  direction  of  the  curvature  of  the  tail  on  September  2d  and 
subsequently. 

1858.    September  1. 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  260.) 

u  Mit  einem  Fraunhofer'schen  Kometen-sucher,  maass  ich  den  Schweif  zu  einem 
halben  Grad  Lange." 

The  following  passage  contains  the  first  notice  of  the  curvature  of  the  tail :  — 
1858.    September  2.    (Fig.  3.) 

COPENHAGEN.     D' ARREST.     (Oversigt   kgl.  danske    Videnskabernes    SeUkdbi,  1858,  p.  210.) 

"  Paa  Fig.  Ill  har  jeg  forsoegt  at  fremstille  Kometens  Skikkelse  Kl.  henimod 
8b  50m.  Indeni  Kjaernen,  hvis  Diameter  skjoennedes  =  10",  skimtede  jeg  med  den 
staerkeste  Forstcerrelse  Noget  som  lignende  en  Stjerne  af  3-4de  Stoerrelse  paa 
neppe  mere  end  1  eller  2  Buesecunders  Diameter.  Halen,  der  nu  begyndte  at 
vise  en  betydelig  Boeining,  saaes  i  den  Fraunhofer'sk.e  Kikkert  omtrent  20  Minuter 
lang ;  i  Kometsoegeren  derimod  kunde  den  allerede  nu  ftelges  over  halvanden 
eller  maaskee  to  Grader." 

Fig.  3  has  been  copied  from  D'Arrest's  lithograph.     An  outline  from  his  drawing 
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for  the  23d  of  September  is  also  subjoined  (Fig.  4)  to  show  that  the  character  of 
the  curve  previously  and  subsequent  to  the  time  of  the  Earth's  passage  through 
the  plane  of  the  orbit  was  essentially  the  same. 


Fig.  3.  Fig.  4. 


The  direction  of  the  curvature,  which  is  plainly  expressed  in  the  figure  for  Sep- 
tember 2d,  is  remarkable.  We  must  consider  that  the  Earth's  position  at  this  time, 
and  the  presentation  of  the  side  of  the  axis  occupied  by  the  brighter  branch, 
were  such  that  the  latter  must  have  tended  in  its  curve  to  cross  from  the 
north  to  the  south  side  of  the  plane  of  the  orbit,  if  the  above  figure  and  descrip- 
tion are  to  be  relied  upon.  Or,  if  we  insist  that  the  plane  of  curvature  is  coin- 
cident with,  or  very  nearly  parallel  to,  that  of  the  orbit,  then  the  extremity 
must  have  been  bent  in  a  direction  in  advance  of  the  line  of  the  radius  vector 
prolonged,  and  very  strongly  too,  in  order  to  become  perceptible  when  the  Earth 
was  so  near  the  node.* 

There  is  unquestionably  some  allowance  to  be  made  for  possible  errors  in  the 
observations,  owing  to  the  feebleness  and  undecided  character  of  the  light  of  the 
comet;  yet  it  is  to  be  noticed,  that  this  abnormal  curvature  occurs  in  close  con- 
nection with  the  anomaly  in  the  position  relatively  to  the  plane  of  the  orbit  of 
the  two  branches  in  which  the  tail  issued  from  the  head.  Moreover,  the  direction 
of  curvature  is  confirmed  by  an  independent  observation,  which  will  presently  be 
referred  to  under  the  date  of  September  5.  Towards  the  close  of  the  apparition,  on 
October  24  and  November  7,  slight  indications  appear  of  a  deflection  of  a  similar 
though  less  decided  character. 

*  The  projections  of  portions  of  the  orbit  with  the  places  of  the  Sun  and  Comet  given  in  the  Introduc- 
tion (Plate  I.,  Intr.)  may  be  usefully  referred  to  in  connection  with  the  above  remarks. 
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KREMSMIJNSTER.     RESLHUBEii.     (Aslroti.  Nachrichten,  1169,  p.  260.) 

"  Bei  sehr  reinem  Himmel  Komet  sehr  lichthell,  Kern  gut  markirt,  Schweif  f 
Grad  lang." 

POULKOTA.    O.  STEUVE.     (Pulk.  Beob.  des  Grossen  Cometen,  1858,  p.  2.) 

"  Der  Abstand  des  Kerns  vom  Siidende  des  Cometen  auf  1'.5  geschatzt.  Die 
Breite  des  Cometen  auf  dem  Parallel  des  Kerns  betragt  3'.5.  Die  mittlere  Richt- 
ung  des  Schweifs,  in  wenigen  Minuten  Abstand  vom  Kern,  wurde  gemessen :  auf 
der  vorangehenden  Seite  zu  350°.9,  auf  der  nachfolgenden  zu  21°.7.  Der  Durch- 
messer  des  kreisrunden  Kerns  geschatzt  auf  2"  -  3"." 

"Anmerkung.  Eine  wahrend  der  Beobachtung  eilig  hingeworfene  Skizze  stimmt 
mit  diesen  Angaben  sehr  gut  iiberein  und  deutet  zugleich  darauf  hin  dass  ein 
dunklerer  Zwischenratim  in  der  Mitte  des  Schweifs  schon  in  3'  Entfernung  vom 
Kern  bemerkt  wurde." 

With  regard  to  the  bifurcation  of  the  tail  here  again  mentioned,*  subsequent 
accounts  do  not  entirely  harmonize  until  after  the  middle  of  September.  Observa- 
tions like  the  above,  relating  to  the  figure  and  dimensions  of  the  tail,  are  particu- 
larly valuable  at  this  epoch. 

On  September  3d,  the  tail,  according  to  Donati,f  was  2°  long;  on  the  4th,  it 
was  estimated  at  1°  2'  by  Winnecke.J 

1858.    September  5. 

OBSERVATORY  OF  HARVARD  COLLEGE.     TCTTLE. 

16h  m.  s.  t.  A  sketch  of  the  tail  shows  a  decided  curvature  in  the  same 
direction  as  on  subsequent  dates ;  i.  e.  with  the  convexity  on  the  side  following 
in  right  ascension.  This,  it  will  be  again  noticed,  was  previous  to  the  time  of  the 
Earth's  passing  the  plane  of  the  orbit,  which  did  not  occur  until  September  8th, 
and  is  confirmatory  of  D'Arrest's  observations  already  quoted. 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"Lange  des  Schweifes  fur  das  blosse  Auge   =  2°.8 
Grosste  Breite  des  Schweifes      .         .         .  =  0.5." 

1858.    September  7. 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 

"  Very  conspicuous  to  the  naked  eye.     Long  and  broad  tail  pom  ted  directly  north." 

1858.    September  8.    (Plate  XXVH.) 

OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"  The  Comet  was  followed  this  morning  in  the  Great  Refractor  up  to  17h  21™ 
m.  s.  t.  (twelve  minutes  before  sunrise).  Only  the  nucleus  of  3"  diameter,  and  a 

*  Compare  remarks  on  August  24.  f  Bulletin  Obs.  Imp.  de  Paris. 

t  Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  28. 
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little  nebulosity  extending  to  a  diameter  of  5",  could  barely  be  distinguished  at 
17h  17m  m.  s.  t.  When  the  Comet  was  best  seen,  the  nucleus  was  8"  in  diameter, 
remarkably  intense  and  star-like,  and  as  bright  as  a  star  of  the  5th  magnitude 
would  appear  at  the  same  proximity  to  the  horizon. 

"The  tail  is  4°  long  in  the  Comet-seeker,  and  2°  to  the  naked  eye,  to  which 
the  Comet  appears  as  a  star  of  the  4th  magnitude,  with  a  brush  of  light.  The 
tail  is  2'  or  3'  wide  at  3'  from  the  nucleus.  The  nebulosity  on  the  side  toward 
the  sun  is  very  faint  beyond  the  distance  of  1'." 

The  description  and  sketch  of  the  Comet  are  interesting,  from  their  presenting 
its  aspect  viewed  in  the  plane  of  its  orbit.  A  remark  appended  to  the  notes  of 
observation  on  Sept.  12th,  shows  that  on  the  8th  the  Comet  was  brightest  on 
the  side  following  in  right  ascension,  as  on  later  dates. 

HIGHBUET,  ENG.     BURR.     (Monthly  Notices  Ifoyal  Astr.  Soc.,  Vol.  XIX.  p.  26.) 

"  The  tail  was  quite  half  a  degree  long,  of  a  brush-like  form." 
The  telescopic  appearance  of  the   Comet  on  September    8th    is    represented   on 
Plate  XXVII. 
1858.    September  10. 

PARIS.     CHACORNAC.     (Bulletin  Obs.  Imp.  de  Paris.) 

"La  chevelure  qui  entourait  le  noyau  de  la  Comete  ne  presentait  rien  de  re- 
marquable ;  elle  s'etendait  uniformement  de  part  et  d'autre  sans  presenter  de 
differences  d'eclat  nettement  accusees ;  sa  lumiere  faible  se  confondant  graduelle- 
inent  avec  le  fond  sombre  du  ciel  sans  presenter  de  limites  tranchees." 

VIENNA.     HORNSTEIN  [?].     (Annalen  der  k.  k.   Sternwarte  in   Wten,  F.  III.  IX.  p.  177.) 

"  Schweiflange  4  Grade ;  fur  die  Breite  desselben  und  den  Durchmesser  des 
Kopfes  wurden  folgende  Schatzungen  erhalten : 

"  Durchmesser  des  Cometen  am  Kerne  senkrecht  auf  die  Schweifrichtung  =    5  Min. 
Breite  des  Schweifes  in  einem  Abstande  von  30  Minuten  vom  Kerne  =15    " 
"  "  "  "  1  Grad         "  "      =  15    " 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  261.) 

"Schweif  ist  besen-artig,  zwei  Grade  lang,  allmalig  auf  dem  dunkelen  Himmels- 
grunde  verwaschen  auslaufend." 

On  the  same  date,  Heis,   at  Munster,  gives  3°  for  the   length   of  the  tail.* 

VIENNA.     SCHMIDT.     (  Communicated  in  Mss. ) 

"L'ange  des  Schweifes  ffir  das  blosse  Auge  =  5°.4." 
1858.    September  11. 

DESSAU.     SCHWABE.     (Astron.  Nachrichten,  1165,  pp.  205-207.) 

"  Der  Schweif  war  weiss,  streifig,  etwas  nach  links  im  astron.     Fernr.  gekriimmt 

*  Astron.  Nachrichten,  1169,  p.  269. 
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und  auf  seiner  rechten  convexen  Seite  heller ;  sein  Licht  war  veranderlich,  bald 
.heller,  bald  matter.  Von  der  linken  Seite  des  Kopfes  ira  astr.  F.  ging  ein  aiisserst 
matter,  kurzer  Nebenschweif  aus,  der  mit  der  Axe  des  Hauptschweifes  einen 
Winkel  von  45  bis  50  Grad  machte,  aber  schon  am  andern  Tage  verschwunden 
war  und  nicht  wieder  sichtbar  wurde.  Mit  96  m.  Vergr.  wurde  der  Kern  kleiner, 
nach  der  Sonne  zu  ging  ein  Lichtstrom  aus,  dessen  haarfb'rmige  Streifen  sich 
bogenformig  zuriickkrummten  und  mit  dem  Schweife  sich  vereinigten,  oder 
vielmehr  ihn  bildeten.  Hierdurch  trat  eine  Aehnlichkeit  mit  dem  Halley'schen 
und  Klinkerfues'chen  Cometen  ein.  Mit  144  m.  V.  war  der  Kern  nur  n'och  ein 
Punkt,  der  sich  mit  216  m.  V.  in  eine  dichte  Lichtmasse  aufloste." 

COLLEGIO  ROMANO.     ROSA  [?].     (Mem.  deW  Osserv.  del  CoHegio  Romano,  1859,  p.  13.) 
"La  cometa  era   gia  visibile  ad  occhio  nudo   e  la  coda  era  quale  si  vede  nella 
fig.  2"    senza  che  per6  appaia  in  essa  nessuna   irregolarita   della  parte  del  Sole,  e 
solo  il  nucleo    trovavasi    notabilmente    eccentrico,   1'angolo  di   posizione  della  coda 
4°  42'  circa." 

The  figure  referred  to  does  not  exhibit  an  excess  of  brightness  on  either  side, 
nor  a  division  into  two  branches. 

1858.    September  12. 

HIGHBURY,  ENG.     BURR.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  26.) 

"  The  Comet  had  wonderfully  increased  in  brilliancy.  The  nucleus  was  more 
planetary  and  discoid  in  character,  of  a  golden  tint,  and  having  the  coma,  or 
nebulous  haze,  extending  round  it  on  one  side,  and  stretching  away  to  a  tail  of 
about  3°  of  length  in  the  opposite  direction.  There  was  a  well-marked,  compara- 
tively dark  separation  between  the  nucleus  and  the  exterior  outline  of  the  head ; 
and  the  sides  of  the  tail  were  more  brilliant  than  the  central  portions,  conveying 
the  impression  that  the  bright  nucleus  was  near  the  extremity  of  a  nebulous 
tubular  envelope  with  slightly  -  divergent  sides,  and  therefore  approximating  to 
a  funnel  shape." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND.    7h  to  8h  m.  s.  t. 

The  tail  could  be  traced  this  evening  with  the  Comet-seeker  over  an  arc  of  6°. 
To  the  naked  eye  its  length  was  4°.  At  15h  30m  it  was  seen  by  Mr.  Hall  5°  or 
6°  long  with  the  naked  eye ;  the  side  following  in  right  ascension  was  the  brightest. 
A  similar  appearance  was  noticed  on  the  8th. 

HADDENHAM,  ENG.     DA  WES.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  88.) 

"Sky  remarkably  clear,  Comet  found  with  the  Equatorial  at  6h  43m  Gr.  m.  t., 
and  was  at  that  time  well  and  easily  seen.  At  8h  32m  the  visible  length  of  the 
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tail  was  3°  30',  a  fine  object  to  the  naked  eye.  In  the  telescope  the  nucleus 
appears  quite  planetary.  Long  after  the  head  had  set,  the  tail  was  visible,  rising 
obliquely  from  the  horizon,  and  might  have  been  seen  all  night  but  for  the  inter- 
vention of  trees  in  the  northern  horizon.  The  comet  was  a  beautiful  object  in 
the  northeast  at  15h." 

REGENT'S  PARK,  LONDON.     HIND.     (London  Times,  Sept  13.) 

"  From  3  to  4  o'clock  this  morning,  the  sky  being  remarkably  clear,  the  Comet 
of  Donati  presented  itself  as  a  very  conspicuous  object  in  the  northeastern  heavens. 
Its  nucleus  was  as  bright  as  a  star  of  the  second  magnitude,  and,  though  not 
planetary  in  appearance,  bore  high  magnifiers  better  than  any  comet  I  remember 
to  have  seen.  The  tail,  which  might  be  traced  in  the  '  Comei>seeker,'  about  five 
degrees  from  the  head,  consisted  of  a  single  ray,  very  well  defined  on  the  side 
preceding  with  reference  to  the  direction  of  motion,  but  fading  away  indistinctly 
on  the  opposite  side.  A  very  faint  ray  of  light  emanated  from  the  nucleus 
towards  the  sun,  as  previously  remarked  in  several  of  these  objects,  and  I  thought 
at  moments  that  a  short  'horn'  or  'sector'  issued  therefrom  at  right  angles  to 
the  axis  of  the  tail." 

BRADSTONES  NEAR  LIVERPOOL.     LASSELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  21.) 

"  From  8  to  9  P.  M.  The  Comet  was  first  viewed  with  the  20-foot  equatorial, 
with  a  power  of  155,  having  a  field  of  19'.1  in  diameter. 

"  Nucleus  estimated  to  be  10"  diameter,  remarkably  well  defined.  Its  appearance 
reminded  me  of  the  disk  of  the  planet  Uranus  in  this  telescope  with  a  power 
of  400  when  the  atmosphere  was  unfavorable  enough  to  make  the  edge  of  the 
disk  soft.  A  slight  bifurcation  was  suspected  at  about  10'  from  the  nucleus,  but 
was  not  fully  ascertained.  Breadth  of  the  tail  about  12'.  Edge  of  the  tail  on 
the  side  towards  which  the  Comet  was  advancing  obviously  brighter  than  the 
opposite  edge. 

"  The  Comet  was  also  viewed  with  a  refractor  of  2.6  inches  aperture,  and  power 
35  with  a  field  of  76'.  The  tail  was  about  twice  the  diameter  of  the  field  in 
length,  or  2£  degrees.  The  tail  seemed  narrower  in  proportion  than  in  the 
20-foot,  but  that  might  arise  from  the  small  portion  of  the  tail  visible  at  one 
time  in  the  latter  instrument.  The  substance  of  the  tail  appeared  streaky  in  the 
direction  of  its  length.  It  was  almost  exactly  parallel  from  within  a  very  short 
distance  of  the  head,  and  had  a  slight  curvature,  the  convex  side  being  that  which, 
speaking  relatively  to  the  Comet's  motion,  was  the  preceding  side.  The  nucleus, 
in  this  telescope,  seemed  bright,  but  rather  stellar  than  planetary. 

"  Owing  to  the  general  cloudiness  of  the  sky  here,  I  did  not  see  this  Comet  at 
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all  until  the  evening  of  the  llth  September,  and  then  only  for  a  short  time 
between  clouds,  too  short  to  allow  of  placing  the  large  telescope  upon  it." 

In  manuscript  notes  accompanied  by  a  pencil  sketch  communicated  by  Mr.  Lassell, 
it  is  stated  that  the  point  at  which  the  breadth  of  the  tail  was  measured  was 
20'  from  the  nucleus,  and  that  the  edge  of  the  tail  on  the  brightest  side  was 
much  better  defined  than  on  the  other.  The  sketch  accords  very  well  with 
Plate  XXVII. 

POULKOVA.     O.  STRUVE.     (Pulk.  JBeob.  des  Grossen  Cometen  1858,  p.  2.) 

"Der  Himmel  leicht  bewolkt,  aber  der  Schweif  konnte  doch  durch  zwei  Durch- 
messer  des  Suchers  verfolgt  werden.  Aus  Ablesungen  am  Detlinationskreise 
wurde  seine  Lange  2°.5  gefunden.  Der  Schweif  auf  der  vorangehenden  Seite  ein 
wenig  concav  ausgebogen  und  weniger  scharf  begranzt  als  auf  der  nachfolgenden. 

Abstand  des  Kerns  von  der  siidlichen  Begranzung  der  Nebelmasse  zu  ein 

Viertel  Feld  von  Vergr.  Ill,  oder  zu  1'.7  geschatzt.  Auf  dem  Parallel  des  Kerns, 
Breite  der  Nebelmasse  =  0.6  Feld  von  Vergr.  Ill,  oder  4'.0." 

POULKOVA.    WINNECKE.     (Pulk.  Beob.  des  Grossen  Cometen  1858,  pp.  21,  28.) 

"  Scheitelradius  der  Coma  1'.7 

"  Furs  blosse  Auge  erstreckt  sich  der  Schweif  bis  auf  |  der  Entfernung  des 
Cometen  von  •$•  Ursoe  Maj.  und  seine  Richtung  geht  knapp  |°  links  von  diesem 
Sterne  vorbei ;  daraus  Lange  =  3°.8,  p  =  354°.  Im  Sucher  des  Heliometer  konnte 
ich  ihn  durch  1.6  Felder  verfolgen,  also  Lange  3°.0. 

\ 

"  Gegen  Morgen  betrachtete  ich  den  Schweif  im  Cometensucher.  Er  reicht  darin 
durch  das  ganze  Gesichtsfeld,  aber  auch  nicht  weiter,  woraus  sich  die  Lange  zu 
3°.2  ergiebt.  Seine  Helligkeit  scheint  mir  in  der  Richtung  senkrecht  auf -die  Lan- 
genaxe  allenthalben  genau  gleich  zu  sein ;  wenn  ein  Unterschied  da  ist,  so  ist  die 
Mitte  heller.  An  beiden  Seiten  des  Schweifes  ist  ein  schmaler,  sehr  schwacher 
Lichtstreif." 

In  reference  to  the  division  of  the  tail  at  this  epoch  into  two  branches, 
the  following  remarks  of  Winnecke  explain  an  apparent  discrepancy  between  his 
observations  of  the  12th  and  the  general  tenor  of  the  testimony  on  this  point. 

"  In  den  ersten  Tagen  meiner  Beobachtungen  habe  ich  iiber  die  Vertheilung 
der  Helligkeit  im  Schweife  keine  Aufzeichnungen  gemacht,  wahrscheinlich  weil 
sich  nichts  AufFallendes  in  dieser  Beziehung  zeigte.  Erst  am  12  Sept.  findet  sich 
die  Bemerkung,  dass  der  Schweif  im  Cometensucher  in  der  Richtung  senkrecht 
auf  die  Langenaxe  uberall  gleich  hell'sei,  vielleicht  sogar  in  der  Mitte  heller  als 
an  den  Seiten.  Es  ist  diese  Bemerkung  in  entschiedenem  Widerspruche  mit  den 
Angaben  einiger  englischen  Beobachter  fur.  denselben  Tag,  deren  einer  (Breen) 
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den  Schweif  '  considerably  fainter  near  the  axis  than  at  the  sides '  nennt,  der 
andere  (Burr)  sagt ;  '  the  sides  of  the  tail  were  more  brilliant  than  the  central 
portions.'  Ich  erklare  mir  diese  Verschiedenheit  daraus,  dass  meine  Angabe  fur 
Sept.  12  sich  auf  weiter  vom  Kopfe  entfernt  liegende  Theile  des  Schweifes  be- 
zieht,  als  die  der  erwahnten  Beobachter ;  denn  auch  spater,  als  die  Verschiedenheit 
des  Lichtes  sehr  gross  ward,  waren  die  Niiancirungen  in  grosseren  Entfernungen 
vom  Kopfe  nicht  so  scharf  ausgesprochen.  Jedenfalls  kann  man  hiernach  anneh- 
men,  dass  an  diesem  Tage  der  Unterschied  der  Helligkeit  an  den  Randern  und 
in  der  Axe  noch  nicht  sehr  bedeutend  war.  Am  16  September  hatte  sich  das 
schon  geandert.  Die  vorhergehende  Seite  war  betrachtlich  schwacher,  als  die 
nachfolgende."  * 

For  nearly  two  weeks  the  light  of  the  moon  now  interfered  with  the  visibility 
of  the  Comet,  and  prevented  the  expansion  of  the  tail  from  being  fully  recog- 
nized. 

1858.    September  13. 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 
"The  tail  slightly  curved  and  pointing  nearly  north." 
ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  310.) 

"Die  kernartige  Verdichtung  schien  mir  nichts  Auffalliges  zu  zeigen,  sie  war 
nach  alien  Seiten  von  einer  hellen  Coma  umgeben,  die  nach  der,  der  Sonne 
entgegengesetzten,  Seite  in  den  Schweif  iiberging.  Letzterer  war  fast  gerade  und 
im  Cometensucher  etwa  4°  lang;  jedoch  war  die  vorangehende  Seite  ein  wenig 
gekrummt,  indem  die  Convexitat  der  Krummung  der  Eichtung  zugekehrt  war, 
wohin  der  Comet  sich  bewegte.  Dieselbe  Seite  war  etwas  heller  und  scharfer 
begrenzt  als  die  gegeniiberliegende" 

KREMSMUNSTER.     KESLHTJBER.     (Astron.  Nachrichten,  1169,  p.  262.) 

" Maas  ich  den  Schweif  zu  2°  20'  lang." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"Lange  des  Schweifes  fur  das  blosse  Auge,   6°.0." 
1858.    September  14. 

PARIS.     CHACORNAC.     (Bulletin   Obs.  Imp.  de  Paris.) 

"La  portion  sud  do  la  chevelure  continue  d'etre  plus  brillante   que  celle  nord." 

MARKREE.     COOPER  AND  GRAHAM.     (Obs.  Donating  Comet  1858,  Markree,  p.  6.) 

"Tail  about  five  degrees  long.  A  small  star  was  visible  through  the  axis  of 
the  tail,  half  a  degree  from  the  nucleus." 

*  Pulk.  Beob.  dea  Grossen  Cometen  1858,  p.  55. 
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VIENNA.     WEISS  [?].     (Annalen  der  k.  k.  Sternwarte  in   Wien,  F.  III.  IX.  pp.  177,  178.) 

"  Der   ostliche  Rand  des   Schweifes  erschien  viel  scharfer  begrenzt  als  der  west- 

liche ;  der  Schweif  war  gekriimmt,  die  convexe  Seite  der  Richtung  der  Bewegung 

des  Cometen  zugewendet." 
1858.    September  15. 

BERLIN.     BRUHNS.     (Astron.  Nackrichten,  1205,  p.  73.) 
"Der  Schweif  wurde  6°  lang  geschatzt." 
BERLIN.     FORSTER.     (Astron.  Nachrickten,  1205,  p.  67.) 

"  Schweif  iiber  5°  Lange." 

•    • 

FLORENCE.     DONATI.     (Bulletin  Obs.  Imp.  de  Paris.) 

"  Apres  la  mi-Septembre,  la  queue  commenga  a  se  montrer  partagee  en  deux, 
suivant  sa  longueur.  Les  deux  bandes  lumineuses  6taient  d'inegale  epaisseur,  et 
la  partie  sombre  qui  les  separait,  tres-foncee  pres  du  noyau,  s'eclairait  peu-a-peu 
en  s'en  eloignant,  et  finissait  par  se  confondre  avec  les  parties  les  plus  eloignees, 
et  les  moins  eclairees  de  bandes  claires.  Cette  division  de  la  queue  n'est  plus 
visible  &  present." 

1858.     September  16.     (Plates  I.,  XXTV.,  and  XXV.) 

CAMBRIDGE,  ENG.    BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 

"  The  tail  curved  to  the  preceding  direction  and  nearly  north." 

BERLIN.     BRUHNS.     (Astron.  Nachrichten,  1205,  p.  73.) 

« Schweif  7°  lang  geschatzt." 

DORPAT.     MADLER.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  pp.  35,  36.) 

"Der  ziemlich  .gut  begrenzte  Schweif  6-8°  lang Der  Schweif  umgiebt 

den  Kern  mit  parabolischer  Krummung,  und  seine  Begrenzung  um  den  Apex 
herum  erscheint  ganz  scharf.  Seine  verlangerte  Richtung  trifil  beilaufig  auf  ft 
Ursae  Majoris." 

KREMSMUNSTER.     RESLHTJBEE.     (Astron.  Nachrichten,  1169,  p.  261.) 

"  Komet  in  den  Morgenstunden,  weil  hoher  stehend  als  am  Abende,  viel  heller ; 
der  Schweif  misst  nahe  4°  und  ist  sabel-fbrmig  sanft  gebogen;  die  convexe  Seite 
der  Krummung  ist  am  Abend  gegen  Westen  gewendet." 

POULKOVA.    WINNECKE.     (Pulk.  Beob.  des  Grossen  Cometen  1858,  pp.  21-29.) 

"  Das  Aussehn  des  Schweifes  und  der  Coma  hat  sich  nicht  unwesentlich  ver- 
andert.  Wahrend  friiher  keine  irgend  erhebliche  Lichtansammlung  stattfand, 
ist  heute  die  folgende  Seite  des  Kopfes  bedeutend  heller,  als  die  vorhergehende. 
Der  Kern  ist  umgeben  von  einer  sehr  hellen  Nebelmasse,  die  in  der  dem  Schweife 
entgegengesetzten  Richtung  sich  auf  etwa  40"  vom  Kerne  entfernt,  dann  umbiegt 
und  den  eigentlichen  Schweif  bildet • 
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"  Im  Durchschnitte  des  Kernes  ist  die  helle  Nebelmasse  1'.5  breit,  die  schwache 
aber  gegen  4'. 

"  Die  Vertheilung  der  Helligkeit  im  Schweife  hat  sich  wesentlich  verandert ;  die 
nachfolgende  Seite  desselben  ist  betrachtlich  heller,  als  die  vorgehende.  Die 
letztere  zeigt  sich  auch  im  Cometensucher  bei  grosserer  Entfernung  vom  Kopfe 
weniger  scharf  begranzt,  als  die  erstere.  Eigenthumlich  ist,  dass  die  freilich  sehr 
vage  Trennungslinie  der  hellern  Materie  von  der  schwachern  nicht  in  der  Axe 
des  Schweifes  liegt  soridern  schrag  hindurch  geht  und  ein  spitz  zulaufendes, 
gleichsam  keulenformiges,  helleres  Stuck  aus  dem  Schweife  absondert,  dessen 
L'ange  0.7  des  Cometensucherfeldes  =  2°.2  betragt,  w'ahrend  die  schwachern  Theile 
sich  facherformig  ausbreiten  und  wohl  noch  0.8  Feld  =  2°.5  weiter  zu  verfol- 
gen  sind. 

"  L'ange  des  Schweifes  im  Sucher  des  Heliom.  =  1.95  Feld  =  3°.7,  im  Cometen- 
sucher =  4°.9,  fiirs  blosse  Auge  5°  5. 

"Breite  des  Schweifes  nach  Schatzung  im  Heliometer: 

Abstand  vom  Kopfe.  Breitc  des  Schweifes.         Breite  der  schwachern  Umhullung. 

5'  7'.0  8'.3 

13'  9'.5  10'.3 

26'  14'.0  ? 

"In  26'  Abstand  war  die  schwachere  Umhullung  nicht  mehr  sicher  von  der 
hellern  Nebelmasse  zu  unterscheiden." 

A  chart  of  the  position  of  the  tail  among  the  stars  accompanies  the  above,  and 
affords  the  earliest  precise  data  for  ascertaining  the  amount  of  its  curvature. 

The  appearance  of  the  Comet  to  the  naked  eye  on  September  16th  is  repre- 
sented on  Plate  I. ;  the  outlines  of  the  tail,  on  Plates  XXIV.  and  XXV. 

1858.    September  17.    (Plates  II.,  xxiv.,  and  xxv.) 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 

"The  tail  is  now  slightly  curved  towards  the  east.  A  sketch  exhibited  the 
curvature  and  an  excess  of  brightness  on  the  convex  side." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  Sky  quite  clear,  with  the  Moon,  ten  days  old,  in  the  S.  S.  E.  To  the  naked 
eye  the  head  appears  as  a  star  of  the  2d  magnitude ;  the  'tail  near  it  is  brilliant 
for  a  distance  of  1°.  It  can  now,  owing  to  the  moonlight,  be  traced  with  cer- 
tainty only  4°.  The  south-following  side  of  envelope  and  tail  is  evidently  the 
brightest.  The  curvature  is  recognized  with  certainty." 

A  sketch  was  added,  showing  the  bifurcation  and  amount  of  curvature. 


3858. 
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VIKXXA.     SCHMIDT.     (Communicated  in  Mss.) 

"Liinge  des  Schweifes  ftir  das  blosse  Auge  6°0." 

POULKOVA.     O.  STROVE.     (Pidk.  Beob.  des   Grossen   Cometen  1858,  p.  2.) 

"Abstand  des  Kerns  von  der  Spitze  des  Nebels  kaum  0'.5,  aber  ein  schwacherer 
Nebeldunst,  etwas  langlich  in  der  dem  Schweif  entgegengesetzten  Richtung,  bis 
auf  -3'  Abstand  vom  Kern  erkannt.  Letzteres  war  schon  von  mir  am  Abend 
vorher  an  einem  dreifiissigen  Miinchener  Fernrohr  bemerkt.  Der  Schweif  auf  der 
vorangehenden  Seite  viel  schwacher  und  unbestimmter  als  auf  der  nacbfolgenden ; 
in  der  Mitte  zwischen  den  beiden  Schweifhalften  entschieden  dunklerer  Zwischen- 
raum,  der  nur  mit  schwacher  Nebelmasse  geiullt  zu  sein  scheint." 

The  following  is  the  earliest  notice  of  the  appearance  of  the  faint  secondary 
tail. 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  29.) 

"  Im  Cometensucher  ist  der  Schweif  wohl  einen  Grad  weiter  als  gestern  zu  verfol- 
gen,  wie  sich  aus  seiner  Lage  gegen  die  ihn  Tags  vorher  begranzenden  Sterne  ergiebt. 
Ich  bemerke  aber  noch  einen  sehr  schwachen  Auslaufer,  der  vier  Grad  weiter 
geht,  und  in  der  Bichtung  des  hellern  Theils  des  Schweifes  liegt,  von  ihm  aber 
durch  einen  dunklen  Kaum  von  20'  L'ange  getrennt.  Dieser  neue  schwache 
Schweif  endigt  einen  Grad  links  (im  Fernrohre)  von  59  Ursae  Maj.  Etwa  ebenso- 
weit  lassen  sich  auch  die  aussersten  Schweifspuren  mit  blossem  Auge  verfolgen. 
Positionswinkel  des  Nebenschweifes  hiernach  350°  i,  Lange  8°."* 

KINGSTON.     CANADA  WEST.     WILLIAMSON.     (Canadian  Journal,  III.  p.  486.) 

"  Tail  of  about  5°  in  length,  pointing  between  x  and  V  (Urs33  Majoris),  but 
nearer  to  the  latter." 

The  appearance  of  the  Comet  to  the  naked  eye  on  September  17th  is  repre- 
sented on  Plate  II.;  the  outlines  of  the  tail,  on  Plates  XXIV.  and  XXV. 

1858o  September  18.     (Plates  XXIV.  and  XXV.) 

MARKREE.     COOPER  AND  GRAHAM.     (06s.  of  Donates  Comet  1858,  Markree,  p.  6.) 

u  Light  of  Comet  much  stronger  on  the  east  or  following  side." 

POULKOVA.     O.  STRUVE.     (PuOc.  Beob.  des   Grossen  Cometen  1858,  p.  8.) 
"Abstand  Kern  bis  Spitze  des  Cometen     .     .     25". 

*  A  secondary  tail  was  seen  by  Schwabe  (Astron.  Nachrichten,  11C5,  p.  206)  as  early  as  September 
llth,  but  it  was  not  afterwards  recognized,  and  from  its  position  was  probably  distinct  from  that  above 
mentioned.  The  observation  reported  by  Mr.  Hind,  September  12,  may  possibly  refer  to  the  ray  men- 
tioned by  Schwabe. 
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"Breite  der  Nebelmasse  auf  dem  Parallel  des  Kerns     =  1'.5 
«  "         «          bei  4'  Abstand  vom  Kern       =  3 .0 

"  In  der  Entfernung  einer  Minute  vom  Kern  beginnt  die  Theilung  des  Schweifs." 

POULKOVA.     WINNECKE.     (Pulk.  JBeob.  des   Grossen   Cometen  1858,  p.  29.) 

"  Die  Farbe  des  hellen  Schweifes  ist  gelblich."  A  chart  of  the  position  of  the 
tail  among  the  stars  is  added. 

The  outlines  of  the  tail  on  September  18th  are  given  on  Plates  XXIV.  and 
XXV. 

1858.     September  19.     (Plates  XXIV.  and  XXV.) 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  p.  22.) 

"  Der  Eaum  in  der  Mitte  zwischen  den  beiden  Schweifasten  in  heller  Dammerung 
sehr  schwach."  Two  charts  of  the  position  of  the  tail  among  the  stars  are 
added. 

The  outlines  of  the  tail  on  September  19th  are  represented  on  Plates  XXIV. 
and  XXV.  The  figures  of  the  tail  from  September  16th  to  September  19th 
inclusive,  drawn  on  Plate  XXV.,  have  been  derived  principally  from  the  Poulkova 
charts. 

1858.    September  20.    (Plate  xxvm.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

The  tail  was  plainly  bifurcated,  and  the  branch  following  in  right  ascension 
"was  so  much  the  more  brilliant  of  the  two,  that  in  strong  twilight  this  alone 
would  have  been  seen  as  a  short  tail,  inclined  by  30°  or  more  to  the  true  axis." 

MARKREE.     COOPER  AND  GRAHAM.     (Obs.  of  Donates  Comet  1858,  Markree,  p.  7.) 

"  The  light  of  the  tail  was  pretty  uniform  throughout  the  entire  breadth  for 
about  twice  the  diameter  of  the  nucleus,  northward ;  thence  it  parted  into  two 
rays,  the  upper  one  (N.  E.)  being  the  brighter  and  broader.  The  tail  was  directed 
precisely  to  %  Urs.  Maj.,  and  was  six  degrees  long  at  least ;  but  the  strong  moon- 
light probably  obliterated  the  fainter  portion." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  311.) 

"  Der  Schweif  des  Cometen,  den  ich  bei  hellem  Mondschein  nicht  iiber  4°  weit 
verfolgen  konnte,  war  starker  in  demselben  Sinne  gekrummt,  wie  am  13ten  Septbr., 
seine  Erscheinung  im  iibrigen  ahnlich  der  an  jenem  Tage  beobachteten." 

The  telescopic  appearance  of  the  tail  in  the  neighborhood  of  the  nucleus  is 
presented  in  Plate  XXVIII. 

1858.    September  21. 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 
"  The  tail  about  5°  in  length." 


FIGURE  AND    POSITION   OF   TIIE   TAIL.  17 

HIGHBURY,  ENG.    BURR.    (Monthly  Notices  Royal  Astr.  Soe.,  Vol.  XIX.  p.  26.) 
a  The   light    of  the   head  exceeded    that  of  any  star  in  Ursa  Major,  and  closely 
approached    that    of   Procyon;    while   the    tail    was    8°   long,   and   curved    like    a 
scymitar,    a    characteristic    which   it   preserved    during    the    remainder    of  its    ap- 
pearance." 

MARKREE.     COOPER  AND  GRAHAM.     ( Obs.  of  Donates  Comet  1858,  Markree,  p.  7.) 
"The  tail  is  directed,  almost  precisely,  to  Polaris.     Moonlight  greatly  diminished 
the  effect,  and  took  from  the  apparent  length  of  the  tail." 

DORPAT.     MADLER.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  38.) 

"Auf  der  Nordseite  des  Kopfs   ein   dunkler   Raum,  so  dass  zwei    Schweiftheile 
entstehen,  die  aber  bald  zusammenfliessen." 
ALTONA.     PAPE.     (Agtron.  Nachrichten,   1160,  p.  128.) 

"  Der  Schweif  war  (im  astr.  Fernr.)  an  der  rechten  Seite  so  erheblich  heller  als 
links,  dass  in  der  Dammerung  zuerst  nur  die  rechte  Seite  sichtbar  war.  Auch 
war  an  diesem  Abend  die  Theilung  des  Schweifes  in  zwei  parallele  Aeste  besonders 
auffallig." 

1858.    September  22. 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  269.) 

"  Schweiflange  3°  (Mondschein)." 

ALTONA.    PAPE.     {Astron.  Nachrichten,  1172,  p.  311.) 

"  Es  war  nun  ersichtlich,  dass  die  vom  Kern  nach  dem  Scheitel  der  Coma 
ausstrb'mende  Materie,  nach  beiden  Seiten  abbiegend,  den  Schweif  in  Gestalt  von 
zwei  getrennten  Aesten  bildete  und  zwar  war  der  (im  umkehrenden  Fernrohr) 
rechte,  also  vorangehende  Ast  bei  weitem  breiter  und  heller  als  der  linke.  Es 
trat  dieser  Unterschied  noch  auffalliger  hervor,  als  bei  einbrechender  Dunkelheit 
auch  die  schwachern  Theile  des  Schweifes  sichtbar  wurden.  Die  Axe  des  Schweifes 
war  durch  eine  dunkle  Zone  bezeichnet,  die  beide  Aeste  trennte  jedoch  in  gros- 
serer  Entfernung  vom  Kern  sich  allmalig  verier.  Diese  Theilung  des  Schweifes 
war  zwar  Septbr.  20  und  21  dadurch  angedeutet,  dass  am  Kern,  nach  der 
Schweifaxe  zu,  eine  dunkle  Zone  lag,  jedoch  war  die  Erscheinung  nicht  so  auf- 
fallig als  heute." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"Lange  des  Schweifes  fur  das  blosse  Auge  5°.0." 
1858.     September  23.     (Plate  XXIX.  and  Fig.  4.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske   Videmkabernes  Selskabs,  1858,  p.  213.) 
"Halens    (Estrand,    som  saedvanlig  ganske   ioeinefaldende    skarp,    i   stik  Modsoet- 
ning  til  det  svage,  blide  og  udvaskede  Omrids  af  den  venstre  vestlige  Rand." 
3 
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Fig.  4  has  been  copied  from  the  lithograph  accompanying  the  above. 

OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"A  fine  clear  sky,  with  the  Moon  nearly  full.  To  the  naked  eye  the  head 
of  the  Comet  is  as  bright  as  a  star  of  the  first  magnitude,  and  the  train,  not- 
withstanding the  moonlight,  may  be  traced  5°  or  6°,  and  at  times  2°  or  3°  farther. 
It  is  already  a  brilliant  object  half  an  hour  after  sunset." 

Plate  XXIX.  shows  the  telescopic  appearance  near  the  nucleus. 

DORPAT.     LAIS.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  57.) 

"Vom  Kerne  ausgehen  2  sehr  bestimmte  Lichtstreifen  in  parabolischer  Krum- 
mung  in  den  Schweif  iiber,  von  diesen  ist  der  rechte  Zweig  viel  heller  und  ver- 
liert  sich  erst  spater  in  dem  matten  Lichtnebel  des  Schweifes ;  zwischen  beiden 
aber  zeigte  sich  sehr  bestimmt  ein  dunkler  Streif  von  etwa  \°  Lange.  Die 
Eichtung  des  Schweifs  macht  auf  £  seiner  Lange,  die  bei  hellem  Mondschein 
c.  10°  betragen  mochte,  einen  Knie,  von  welchem  an  den  friihern  Tagen  nichts 
zu  erkennen  war." 

The  appearance  of  the  Comet  in  the  telescope  is  represented  on  Plate  XXIX. 

1858.     September  24.     (Plates  IH.,  XXVI.  Section  I.,  and  XXX.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"The  tail  is  7°  long  in  bright  moonlight.  A  tangent  to  the  convex  edge  near 
the  nucleus  prolonged  would  pass  through  8  Ursae  Majoris,  but  the  prolongation 
of  the  curve  of  the  same  edge  would  pass  through  y.  This  side  is  brightest 
to  the  naked  eye."  A  sketch  of  the  figure  of  the  tail  near  the  nucleus  is 
added. 

CAMBRIDGE,  ENG.    BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 

"  The  coma in  the  direction  of  the  tail  was  considerably  fainter  nearer 

the  axis  than  at  the  sides." 

HADDENHAM,  ENG.    DA  WES.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  pp.  88,  89.) 

"The  narrow  dark  channel  extending  from  the  nucleus  up  the  axis  of  the  tail 
is  very  remarkable ;  its  edges  are  surprisingly  well  defined,  especially  very  near 
the  nucleus.  The  comparatively  sharp  definition  of  the  eastern  edge  of  the  tail 

contrasts  strikingly  with  the  softness  of  outline  on  the  western  side 

A  soft  nebulosity  or  coma  surrounds  the  larger  arc,  and  appears  to  be  concentric 
with  it.  Its  outline  is  certainly  not  continuous  with  that  of  the  tail,  the  apex 
of  which  falls  mthin  the  arc  of  the  sector." 

POULKOVA.     0.  STRUVE.     (PuUc.  Beob.  des   Grossen  Cometen  1858,  p.  4.) 

"Bichtung  der  Tangente : 
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Auf  dem  Parallel  des  Kerns,  vorangehend  330° 

«  «  «  nachfolgend  39° 

In  2'  Abstand  vom  Kern,  vorangehend  340° 

«  "  "  "  nachfolgend  29° 

In  6'  Abstand  vom  Kern,  vorangehend  34  83 

«  «  "  «  nachfolgend  14° 

Breite  des  Schweifs  bei  2'  Abstand,  ungefahr  2'.5 

«  «  a  g'  «  «  g'^ 

"  Die  Theilung  des  Schweifs  fangt  erst  an  bei  2  bis  3  Minuten  Abstand  vom  Kern. 

"  Anmerkung.  Ueber  die  aussere  Begranzung  des  Cometen  in  der  Nachbarschaft 
des  Kerns,  wurden  urn  19h  15m  einige  Schatzungen  angestellt.  Spate  r  ergab  sich 
dass  damals  noch  die  Dammerung  zu  stark  gewesen  war,  so  dass  ich  theilweise  den 
hellen  Halbbogen  fur  die  Begranzung  angesehen  hatte.  Am  folgenden  Tage 
erganzte  ich  aus  der  Erinnerung :  Abstand  der  ausseren  Granze  des  Cometen  im 
Parallel  des  Kerns  auf  der  vorangehenden  Seite  35",  auf  der.  nachfolgenden  50", 
und  diese  Angaben,  fur  deren  Genauigkeit  ich  nicht  einstehen  kann,  sind  in  der 
Zeichnung  II  benutzt  worden." 

TRETIRE,  HEREFORD.    WEBB.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  23.) 

"  The  two  streams  which  formed  the  tail  were  for  a  long  time  unequal  in 
breadth,  but  were  never  observed  to  change  sides  so  as  to  indicate  rotation ;  the 
antecedent  branch  showed  greater  fulness  and  density  near  its  origin,  even  with 
the  small  object-glass,  on  September  24." 

KINGSTON,  CANADA  WEST.    WILLIAMSON.     (Canadian  Journal,  HI.  p.  486.) 

"Tail  had  increased  to  83  in  length." 

The  appearance  of  the  Comet  to  the  naked  eye  on  September  24  is  represented 
on  Plate  III.  The  outlines  of  the  tail  on  Plate  XXVI.  Section  I.,  and  the  tele- 
scopic view  on  Plate  XXX. 

1858.    September  25.    (Plates  XXVI.  Section  I.,  and  XXXI.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"At  the  rising  of  the  Moon  the  tail  reached  a  little  more  than  half-way  from 
the  nucleus  to  y  Ursae  Majoris;  this  would  make  it  10°  30'  long;  strongly  curved 
and  1°  broad  at  its  extremity,  where  it  is  seen  only  by  glimpses.  The  diffused 
light  on  the  side  of  the  nucleus  towards  the  sun  can  be  seen  scarcely  3'. 

"The  tail  is  5'  to  6'  broad  at  12'  from  the  nucleus.     The  axis  is  dark." 

BERLIN.     BRUHNS.     (Astron.  Nachrichten,  1205,  p.  73.) 

"  Der  Schweif  wurde  9°  lang  geschatzt  bei  Mondschein :  er  war  stark  gekriimmt 
und  durch  die  Mitte  zog  sich  ein  schwarzer  Streifen." 
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BERLIN.     FORSTEK.     (Aslron.  Nachrichlen,  1205,  p.  68.) 

"Schweif  10°  lang." 

SACRAMENTO,  CALIFORNIA.    LOGAN.     (Astron.  Journal,  No.  119,  p.  183.) 

"Tail  estimated  at  8°  or  9°  in  length." 

KKKMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  2G1.) 

"Schweif,  bei  10  Grad  lang,  erscheint  inerklicher  gekriirnmt,  und  ist  auf  der 
convexen  (am  Abend  gegen  West  gekehrten)  Seite  heller  und  scharfer  begrenzt 
als  auf  der  concaven  Seite." 

POCLKOTA.     WINNECKE.     (PuOc.  Beob.  det  Grossen  Cometen  1858,  p.  30.) 

"  Der  Schweif  ist  in  der  Mitte  viel  dunkler  als  an  den  Seiten ;  diese  verlaufen 
allmiilig  in  den  Himmelsgrund.  Im  Heliometer  wird  geschatzt :  — 

5'  Abstand  vom  Kopfe,  Breite  des  Schweifes  6'.3 
10'          "  u  u  a  "  8'. 

26'          "  "  *  u  "          ll'.T " 

The  telescopic  appearance  of  the  Comet  on  September  25  is  represented  on 
Plate  XXXI.  The  outlines  of  the  tail  on  Plate  XXVI.  Section  I. 

1858.    September  26.     (Plates  IV.  and  XXVI.  Section  I.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske   Videnskabernes  Sehkals,  1858,  p.  214.) 

"  Kometens  tydelig  boeiede  Hale  saaes  forresten  i  en  Fraunhofersk  Kometsoeger 
henved  syv  grader  lang." 

OPORTO,  PORTUGAL.    BARON  DE  FORRESTER.     (Copy  communicated.) 

Sketch  of  the  appearance  of  the  Comet  to  the  naked  eye,  with  the  stars  in 
the  vicinity. 

SACRAMENTO,  CALIFORNIA.    LOGAN.    (Astron.  Journal,  No.  119,  p.  183.) 
"Tail  from  10°  to  11°  long." 

HAVANA.    POEY.     (Comptes  Rendus,  XLVIII.  pp.  726,  727.) 

"  Le  26  Septembre,  &  7  heures  du  soir,  sa  position,  relativement  aux  etoiles,  se 
trouvait  etre  du  nord  au  sud,  la  tete  prds  de  la  Chevelure  de  Berenice,  et  la 
queue  terminant  au  Coeur  de  Charles  II.,  mais  sans  le  depasser.  Ainsi  toute  la 
comete  etait  dans  le  prolongement  d'une  ligne  presque  droite  passant  par  la 

Polaire  et  e  de  la  Grande  Ourse La  queue  pouvait  avoir  a  1'oeil  nu  10 

degres  de  longueur." 

VIENNA.     SCIIMIDT.     (Communicated  in  Mss.) 

"Lange  des  Schweifes  fiir  das  blosse  Auge  9°.8." 

KINGSTON,  CANADA  WEST.     WILLIAMSON.     (Canadian  Journal,  III.  p.  486.) 

« On  the  26th,  it  was  a  little   south   of  Cor  Caroli,  with   a  tail  of  about   10°, 
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pointing  nearly  through  8   of  Ursa  Major,   to  the    Pole  Star  [?],  and  a  little  con- 
cave towards  the  Sun."  [?] 

POULKOVA.     WINNECKE.     (PuOc.  Beol.  des  Grotsen  Cometen  1858,  p.  80.) 

"Es  wurde  gegen  Morgen  klar,  bezog  sich  aber  wieder,  ala  ich  den  Schweif 
kaura  mit  HUlfe  des  Cometensuchers  in  den  Harding'schen  Atlas  eingetragen 
hatte.  Man  kann  aus  dieser  Einzeichnung  ableiten : 

a  &  =  187°  38'        S  &  =  +34°  8' 

Coordinaten  des  folgenden  Schweifrandes :        a  =  188°     2'  9  =  -f-36°  0' 

188      4  38    0 

187    65  40    0 

Coordinaten  des  vorgehenden  Schweifrandes:   a  =  187°  42'  S  =  -(-36°  0' 

187    14  38    0 

186    56  40    0 
Abstand  vom  Kerne.                                         Breite  des  Schweifes. 

10'  ,     .-.'.-.»      vy 

30' 13' 

60' 17' 

120'  .  .  .  .  .  .23' 

180' 3tf 

240' 36' 

300'  .......  41' 

360'  .  ,  .  .  .  .  46'." 

The  very  rapid  increase  of  the  length  of  the  tail  subsequent  to  the  26th 
deserves  notice.  This  was  shortly  followed  by  a  peculiar  deflection  of  the  upper 
extremity,  and  a  great  expansion  of  nebulous  matter  on  the  concave  side. 

The  appearance  of  the  Comet  to  the  naked  eye  on  September  26th  is  represented 
on  Plate  IV.,  and  the  outlines  of  the  tail  on  Plates  XXIV.  and  XXVI.  Section  I. 

1858.    September  27.     (Plates  V.,  XXIV.,  XXVI.  Section  I,  and  XXXII.) 

OBSERVATORY  OF  HARVARD  COLLEGE.    W.  C.  BOND. 

"Length  of  tail  to  naked  eye  about  9°  or  10°.  It  is  curved,  convex  towards 
Cor  Caroli,  and  is  much  better  defined  on  the  side  next  the  star  than  it  is  on 
the  concave  side."  ^ 

A  sketch  of  the  naked-eye  view  is  added. 
OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  The  narrow  dark  stripe  in  the  axis  of  the  tail,  having  its  vertex  precisely  at 
the  nucleus  (on  the  side  opposite  to  the  Sun),  is  a  remarkable  object.  The  tail 
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is  seen  bright  half-way  from  the  nucleus  to  8  Ursae  Majoris,  and  may  be  just 
traceable  one  or  two  degrees  farther.  Strongly  curved,  and  its  upper  outline  best 
defined,  longest  and  brightest."  A  sketch  is  added. 

The  straight  ray  or  secondary  tail  was  recognized  with  the  naked  eye  by 
R.  F.  Bond,  and  a  sketch  made.  Elsewhere  it  was  first  seen  with  the  unas- 
sisted eye  on  September  30th  by  Struve,  and  on  October  5th  by  Winnecke  at 
Poulkova.  As  a  telescopic  object  it  had  been  detected  at  Poulkova  on  the  17th 
of  September. 

CAMBRIDGE,  ENG.     BEEEN.     (Monthly  Notices  Eoyal  Astr.  Soc.,  VoL  XIX.  p.  17.) 

"  The  tail  is  getting  broader  at  the  end ;  it  could  be  traced  for  7J°  in  the 
finder." 

CAMBRIDGE,  ENG.     CHALLIS.     (Monthly  Notices  Royal  Astr.  Soc^  Vol.  XIX.  p.  18.) 

"  The  right  side  of  the  tail  was  also  considerably  the  brighter ;  the  inter- 
mediate part  was  comparatively  dark.  A  star  of  mag.  8,  seen  through  this  part 
at  the  distance  of  a  few  minutes  from  the  nucleus,  exhibited  no  unusual  phe- 
nomena." 

NEUCHATEL.    JEANJAQUET.     (Souvenirs  de  la  Comete  de  1858,  pp.  7,  8.) 

"  L'ensemble  peut  avoir  de  10  £  12  degres  de  longueur.  En  general,  ceux  qui 
1'observent  trouvent  que  la  partie  occidentale  est  beaucoup  plus  fortement  marquee 
que  la  partie  orientale." 

KREMSMUNSTEB.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  261.) 

"  Die  Zunahme  des  Kometen  an  Glanz,  Lange  des  Schweifes,  mit  jedem  Tage 
auffallender ;  letzterer  misst  bei  14  Grade  Lange." 

For  an  observation  confirmatory  of  the  following,  the  reader  is  referred  to  the 
notes  of  D'Arrest,  September  29,  in  the  collection  of  observations  upon  the  secon- 
dary tails. 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  deW  Osserv.  del  Collegia  Romano,  1859,  p.   13.) 

"  Nella  sera  del  27  notai  che  dalla  testa  della  Cometa  partiva  come  un  raggio 
leggiero  e  sfumatissimo,  lungo  circa  mezzo  grado,  e  quasi  diametralmente  opposto 
alia  coda.  Sono  sicuro  che  ci6  non  era  illusione  dello  strumento  col  quale  1'  avea 
gia  guardata  altre  volte,  ma  sempre  senza  quest'  appendice.  Esso  svani  la  sera 
af>presso,  e  non  so  ancora  se  altri  abbia  fatto  la  stessa  osservazione,  ma  non 
sarei  sorpreso,  che  questa  particolaritS.  fosse  sfuggita,  essendo  tal  raggio  debole 
piu  che  la  luce  della  meta  inferiore  della  coda,  a  quindi  molto  difficile  ad 
essere  riconosciuto  nei  cannocchiali ;  ne  lo  vidi  io  solo  ma  anche  altri  che  eran 
meco." 
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POULKOVA.     WINNECKE.     (PulL  Beob.  des  Grossen  Cometen  1858,  p.  30.) 
"  Im    Heliometer : 

"  Entfernung  vom  Kerne  :     5'  Breite  des  Schweifes  :  6' 

«  u  u        j0'  «          «          «  g'  5 

a  K  u  26'  fc  "  u  11' 

«  «  «         53'  «          «          «         j3'5 

"  Die  dunkle  schmale  Zone  in  der  Mitte  des  Schweifes,  in  fast  dem  Himmels- 
grunde  gleichem  Lichte,  ist  heute  sehr  auffallend." 

WALTON  COMMON,  ENG.    USHERWOOD.     (Monthly  Notices  Royal  Astr.  Soc.,  VoL  XIX.  p.  139.) 

A  copy  from  the  photograph  of  the  Comet  here  noticed  has  been  communicated 
to  me  by  K.  C.  Carrington,  Esq. 

The  appearance  of  the  Comet  to  the  naked  eye  on  September  27th  is  repre- 
sented on  Plate  V. ;  the  outlines  of  the  tail,  on  Plate  XXVI.  Section  I. ;  the 
secondary  tail,  on  Plates  V.  and  XXIV. ;  and  the  telescopic  view,  on  Plate  XXXII. 

1858.     September  28.     (Plates  VI.,  XXIV.,  and  XXVI.  Section  I.) 
COPENHAGEN.     D'ARREST.     (Oversigt  kgl.  danske   Videnskdbernes  Selskabs,  1858,  p.  215.) 

"Halen  viste  sig  nu  for  det  blotte  (Eie  henved  tretten  Grader  lang." 

OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"  Sky  not  quite  clear,  and  it  soon  after  clouded  suddenly.  Comet  increases 
rapidly.  Extremity  of  tail  reaches  two  thirds  of  the  way  from  the  nucleus  to 
8  Ursao  Majoris.  The  dark  opening  in  the  axis  seen  with  the  Comet-seeker 
occupies  about  one  twelfth  of  its  breadth,  and  may  be  traced  1°  or  2°." 

A  sketch  which  accompanies  the  above  shows  the  dark  opening  of  the  axis 
nearest  to  the  bright  side  of  the  tail;  but  a  note  was  added  subsequently,  to  the 
effect  that  it  had  always  been  seen  nearest  to  the  faint  concave  side. 

MARKREE.     GRAHAM.     (Markree,   Obs.  of  Donates  Comet,  pp.  7,  8.) 

«  yh  3Qm  m  g  ^  "When  first  freed  from  clouds,  about  half  past  seven  this  evening, 
a  [12]  Can.  Ven.  was  in  the  tail,  a  little  to  the  west  of  the  axis ;  the  tail  itself 
could  be  traced  as  far  northward  of  this  star  as  the  nucleus  was  southward. 
Comparing  it  with  Urs.  Maj.  the  tail  appeared  about  equal  in  length  to  the 
distance  from  y  to  f,  or  somewhat  more.  The  breadth  at  a  [12]  Can.  Ven.  was 
equal  to  nearly  half  the  distance  between  f  and  £  Urs.  Maj.,  and  regularly  diverged 
as  it  proceeded  upward.  The  tail  was  decidedly  curved,  and  the  curvature  uni- 
form. The  line  of  the  axis,  if  continued  upward,  would  about  bisect  the  line 
joining  8  and  t  Urs.  Maj.  The  divergence  of  the  tail  was  nearly  the  same  from 

the  nucleus  throughout 

s " The   east  side   of  the    tail  was,    as    before,    decidedly    brighter    and 
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broader  than  the  other,  —  in  fact,  it  occupied  nearly  half  the  breadth  of  the 
tail ;  the  west  side  a  quarter ;  and  the  other  quarter  was  little  else  than  the 
pure  azure  of  the  sky. 

"  Between  nine  and  ten  o'clock  the  moon  began  to  get  troublesome ;  the  tail 
had  lost  much  of  its  distinctness,  as  well  from  the  diminished  altitude  as  from 
the  increasing  moonlight." 

An  engraving  of  the  naked-eye  view  of  the  Comet  is  included  among  the 
plates  of  the  Markree  Observations,  apparently  belonging  to  September  28th. 

NEUCIIATEL.     JEANJAQUET.     (Souvenirs  de  la  Comete  de  1858,  pp.  8,  9.) 

"Sa  queue  a  continue  de  grandir,  et  sa  lumiere  semble  encore  plus  forte  que 
hier.  tine  etoile,  legerement  voilee,  se  montre  dans  le  centre  de  1'appendice,  qui 
peut  avoir  une  longueur  de  12  a  15  degres.  Get  appendice  est  visiblement 
arque,  mais  en  examinant  attentivement  on  ne  tarde  pas  &  reconnaitre  que  la 
courbure  existe  essentiellement  sur  une  longueur  de  1  a  2  degres  a  partir  du 
noyau ;  et  le  noyau  ainsi  place  a  un  peu  1'air  d'un  projectile  qui,  apres  avoir 
decrit  une  courbe  reguliere,  ferait  brusquement  une  chute,  d'un  oiseau  au  vol 
qui  se  baisserait  soudain  pour  saisir  une  proie.  A  part  cette  declinaison,  la  queue 
suit  un  prolongement  assez  droit ;  je  serais  meme  dispose  £  croire  qu'elle  pourrait 
bien,  du  cote  oppose  au  noyau,  se  terminer  moins  epanouie  qu'on  n'est  generale- 
ment  enclin  a  le  supposer,  qu'elle  pourrait  bien,  en  un  mot,  se  terminer  arron- 
die.  Dans  le  refracteur  (grossissement  57  et  80)  deux  effluves,  comme  la  double 
source  d'un  fleuve,  semblent  couler  1'une  a  gauche,  1'autre  a  droite  de  la  tete 
de  la  comete,  et  se  verser  reciproquement  leurs  eaux  en  s'eloignant  lentement 
1'une  de  1'autre,  triple  operation  d'ou  resulte  le  lit  de  plus  en  plus  elargi  du 
fleuve ;  mais  1'effluve  ouest  poursuit  une  course  plus  longue  que  1'effluve  est,  elle  est 
plus  fortement  marquee  et  elle  se  termine  plus  nettement;  je  ne  saurais  mieux 
representer  le  tout  qu'en  le  comparant  a  un  large  coup  de  pinceau  donne  d'un  trait 
en  blanc  sur  un  fond  noir,  avec  un  cote  naturellement  plus  accentue  que  1'autre." 

SACRAMENTO,  CALIFORNIA.    LOGAN.     (Astron.  Journal,  No.  119,  p.  183.) 

"The  tail  was  17°  or  18°  long." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  313,  and  1173,  p.  337.) 

"  Nach  unten  war  der  Kern  und  der  Ausstromungs-Sector  scharf  begrenzt  durch 
eine  dunkle  Zone  von  gleichfalls  parabolischer  Form,  deren  Grenzen  die  innern, 
scharf  hervortretenden  Umrisse  der  beiden  Schweifaste  bildeten.  Die  Axe  dieser 
parabolischen  Zone,  allem  Anschein  nach  gleichzeitig  die  Axe  des  Schweifes,  war 
noch  bezeichnet  durch  einen  innern  dunkleren  Canal.  Diese  dunkle  Zone  war 
sowohl  im  Cometensucher,  wie  mit  freiem  Auge  weit  in  den  Schweif  hinauf  zu 
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verfolgen,  den  sie  offenbar  dcr  ganzen  Lange  nach  in  zwei  ungleiche  Aeste 
theilte 

"  Der  Schweif  hatte  sich  seit  Septbr.  22  ausserordentlich  entwickelt ;  jedoch  war 
im  Allgemeinen  seine  Erscheinung  der  fruhern  ahnlich,  nur  war  die  linke  Seite  weit 
mehr  an  ihrem  oberen  Ende  zuriickgebogen  als  friiher.  Auch  der  Unterschied 
der  Helligkeit  und  der  Scharfe  der  Begrenzung  war  auffallender  geworden;  die 
linke  Seite  trat  entschieden  heller  und  scharfer  hervor,  als  die  rechte.  In  den 
folgenden  Tagen  blieben  sich  die  eben  beschriebenen  Erscheinungen  ziemlich 
gleich ;  um  unndthige  Wiederholungen  zu  vermeiden,  werde  ich  daher  nur  die 
auffallendern  Veranderungen  ausfuhrlich  erwahnen 

"  Beobachtete  Puncte  im  vorangehenden  Schweifrande : 

M.  B.  Z.  a  1858.0  d  1858.0  a  $•  S  ^ 

Sept.  28.308  193°  21'  +  39°  5'          192°  17'        +  32°  24' 

28.309  190    13  -f  46  13  " 

The  article  from  which  the  above  is  taken  contains  a  lithograph  of  the  aspect 
of  the  Comet  to  the  naked  eye. 

GENEVA.     PLANTAMOUR.     (Note  sur  la  Comele  de  Donali,  p.  11.) 

"  Le  28  Septembre,  la  queue  longue  de  18°  a  19°  paraissait  plus  arquee  que  la 
veille ;  la  partie  centrale  semblait  moins  brillante  que  les  deux  bords,  le  bord 
orientale  etant  le  plus  brillant  et  le  plus  tranche  des  deux.  Cette  difference 
s'est  maintenue,  en  devenant  plus  sensible  les  jours  suivants,  jusqu'a  la  fin  de 
1'apparition;  le  bord  occidental  se  fondait  d'une  maniere  beaucoup  plus  indis- 
tincte  et  moins  tranchee  avec  le  fond  du  ciel." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"Lange  des  Schweifes  fur  das  blosse  Auge  14°.0  (sehr  klar) 
Grosste  Breite  des  Schweifes  2°.3  ' 

The  appearance  of  the  Comet  to  the  naked  eye  on  September  28th  is  repre- 
sented on  Plate  VI. ;  the  outlines  of  the  tail,  on  Plate  XXVI.  Section  I. ;  and  the 
secondary  tail,  on  Plates  VI.  and  XXIV. 

1858.     September  29.     (Plates  Vn.,  XXIV.,  XXVI.  Section  I.,  XXXIIL,  and  Fig.  5.) 

OBSERVATORY  OF  HARVARD   COLLEGE.     G.  P.  BOND. 

u  The  outline  of  the  dark  axis  is  20"  broad  at  4'  from  the  nucleus." 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  269.) 

"Schweiflange  16°." 

NEUCHATEL.    JEANJAQUET.     (Souvenirs  de  la  Comele  de  1858,  p.  9.) 

"La  courbure  de    la   queue,  dans  la   partie  haute  du  meteore,  me  parait  mieux 
marquee  que   precedeinment." 
4 
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GOTTINGEN.     LISTING.     (Astron.  Nachrichten,  1167,  p.  231.) 

"Am  298ten  Sept der    auf  etwa  19  Grad  ausgedehnte  Schweif. " 

DORPAT.     MADLER.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  42.) 

"  Die  Schweifmaterie  erstreckte  sich  betrachtlich  welter  nach  der  Siidseite  zu. 
Der  Mitte  der  Ausstrahlung  gegeniiber  zog  ein  dunkler  schmaler  Streif  zwischen 
beiden  Seiten  des  Schweifes  wenigstens  £  Grad  weit  fort.  Mit  blossem  Auge 
gesehen,  ging  die  Kichtung  des  Schweifendes  anfangs  zwischen  s  und  S  des 
grossen  Baren  hindurch  (doch  £  naher),  gegen  9  Uhr  mittlerer  Zeit  aber  gerade 
auf  t  zu." 

KREMSMUNSTER.     EESLHUBER.     (Astron.  Nachrichten,  1169,  p.  262.) 

"  Der  Schweif,  b"ei  20  Grade  lang,  reicht  in  der  Nacht  selbst  beim  tiefsten 
Stande  des  Kometen  (10°  40'  unter  dem  Horizonte)  iiber  den  Horizont  gut 
sichtbar  herauf." 

COLLEGIO  EOMANO.     ROSA  [?].     (Mem.  deW   Osserv.  del  Cottegio  Romano,  1859y»p.  13.) 

"L'  inviluppo  esterno  del  paraboloide  nebuloso  fu  trovato  4'.6." 

POULKOVA.     O.  STRUVE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  p.  5.) 

"Der  die  beiden  Schweifhalften  trennende  dunkle  Zwischenraum,  beginnt  beim 
Kern  selbst  und  ist  scharf  begranzt.  Seine  Breite  betragt  im  Anfange  12",  die 
Kichtung  der  vorangehenden  Seite  wurde  gemessen  zu  5°.3,  die  der  nachfolgenden 
Seite  zu  10°.8." 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  pp.  30,  31.) 

"  Der  fast  schwarze  Streif  in  der  Mitte  des  Schweifes,  der  jetzt  erheblich  mehr 
hervortritt,  als  zu  Anfange  seiner  Erscheinung,  war  sehr  aufFallend.  Die  Richtung 
desselben  fallt  nicht  vollig  mit  der  des  Schweifes  zusammen,  sondern  der  Positions- 
winkel  ist  etwa  5°  kleiner,  also  p  =  11°.  Seine  Dunkelheit  wird  je  naher  zum 
Kopfe,  je  grosser  und  unmittelbar  am  Kerne  ist  diese  Zone  nicht  viel  heller  als 
der  umgebende  Himmelsraum,  wobei  jedoch  die  Wirkungen  des  Contrastes  zu 
beriicksichtigen  sein  werden.  Als  es  spater  in  der  Nacht  wieder  heiter  wurde, 
trug  ich  mit  Hiilfe  des  Cometensuchers  die  Lage  des  Schweifes  in  die  Harding'schen 
Charten  ein.  Die  nachfolgende  Seite  des  Schweifes  erschien  im  Cometensucher 
viel  besser  begranzt  als  die  vorgehende,  und  heller ;  der  schwarze  Streif  war  auch 
in  diesem  Fernrohre  sehr  auffallend. 

"  In  der  Einzeichnung  des  Cometen  ist  fur  Rectasc.  ein  Fehler  begangen,  wegen 
der  Leerheit  der  Harding'schen  Charten  in  dieser  Gegend,  so  dass  f  iir  Dimensionen 
in  der  Nahe  des  Kopfes  nichts  Sicheres  daraus  abzuleiten  ist.  Fur  weiter  entfernte 
Punkte  ergiebt  sich :  — 
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Coordinaten  des  Schweifrandes : 

8=  34°  0'  folgend:   a  =  195°    2'  vorgehend  :  a  =  194°  17' 


360 

195    20 

u 

194  19 

380 

195  30 

u 

194  16 

400 

195  28 

u 

194  14 

Abstand 

vom  Kerne. 

Breite  des  Schweifes. 

60'    .        -.      ...- 

.    23' 

120'       ... 

•*••      .  '      31' 

180'    . 

.    36' 

240' 

40' 

300'    .... 

.        .    47' 

360' 

52'  " 

VIENNA.     WEISS  [?].     (Annalen  der  Wiener  Sternwarte,  F.  III.,  IX.  p.  178.) 

"Der  Ostrand  des  Schweifes  ging  durch  f  (14)  der  Jagdhunde,  bog  sich  dann 
zurtick,  so  dass  die  Tangente  an  das  Endstiick  desselben  gegen  s  des  grosser! 
Baren  zielte,  und  endete  beilaufig  in  der  Verbindungslinie  zwischen  77  und  y  im 
grossen  Baren.  Die  Lange  des  Schweifes  betrug  also  22  bis  23  Grade." 

The  appearance  of  the  Comet  to  the  naked  eye  on  September  29th  is  repre- 
sented on  Plate  VII. ;  the  outlines  of  the  tail,  on  Plate  XXVI.  Section  I. ;  the 
secondary  tail,  on  Plate  XXIV. ;  and  the  telescopic  view,  on  Plate  XXXIII.  The 
latter  is  perhaps  the  most  satisfactory  of  the  series  of  telescopic  views. 

On  the  30th,  the  day  of  the  perihelion  passage,  we  have  a  distinct  recognition 
of  the  somewhat  abrupt  change  of  direction  or  deflection  of  the  tail  near  its 
upper  extremity,  perhaps  indicated  in  some  of  the  observations  on  the  28th  and 
29th.*  This  feature  was  presented  at  subsequent  dates  with  greater  decision. 
The  outlines  on  the  charts  (Plates  XXIV.  and  XXVI.)  do  not  give  full  expression 
to  the  abruptness  of  the  deflection,  which  is  much  more  apparent  in  the  change 
of  direction  of  the  axis  of  brightness  than  of  the  axis  of  figure,  as  shown  in 
the  chart  of  the  light  axis  on  October  8th,  Plate  XXV.  The  naked-eye  views, 
Plates  VIII.  to  XXIII.,  give  a  tolerably  correct  idea  of  its  character,  although  in 
this  particular  they  are  not  entirely  satisfactory,  owing  to  defects  in  the  original 
drawings. 

1858.     September  30.     (Plates  Vm.,  XXIV.,  XXVI.  Section  I.,  and  XXXIV.) 
GREENWICH,  ENG.     AIRY.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  12.) 
"  Length  of  the  tail  equal  to  the  distance  from  a  Ursa)  Majoris  to  a  point  equi- 
distant from  £  and  ^  Ursae  Majoris.     The  tail  curved;  its  convexity  to  the  left." 

*  Altona,  September  28th;  Neuchatel,  29th. 
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OBSERVATORY  or  HARVARD  COLLEGE.    W.  C.  BOND. 

Several  sketches  of  the  Comet  were  made,  accompanied  by  the  following  memo- 
randa :  "  7h  30m.  The  train  sweeps  to  near  the  tail  of  Ursa  Major,  between 
Benetnasch  and  Mizar,  without  reaching  them,  —  as  far  as  a  vertical  through  a 
point  half-way  between  these  stars.  Its  breadth,  viewed  with  an  opera-glass  of 
which  the  field  of  vision  was  5°  in  diameter,  was  two  or  three  degrees,  —  the 
breadth  was  two  degrees  opposite  Cor  Caroli.  Excepting  near  the  nucleus,  the 
light  was,  throughout,  strongest  on  the  upper  side.  This  was  particularly  notice- 
able in  the  twilight,  when  this  side  could  be  traced  three  or  four  degrees  farther 
than  the  other.  It  is  curved  all  the  way  from  the  head,  but  more  suddenly  at 
the  extremity,  so  as  to  bring  the  direction  below  Mizar.  At  7h  35m,  by  oblique 
vision,  the  light  is  seen  as  far  as  a  point  five  degrees  below  Alcor." 
CAMBRIDGE,  ENG.  BREEN.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 
"Dark  band  sharply  defined  down  the  tail;  the  outer  boundary  of  the  tail 
sharp  on  the  right  side,  and  ill-defined  on  the  opposite  side." 

CAMBRIDGE,  ENG.  CHALLIS.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  18.) 
"The  tail  appeared  to  stream  both  from  the  arch  and  from  the  exterior  and 
interior  coma,  and  the  right-hand  stream  was  considerably  the  brighter.  By  a 
drawing  of  the  appearance  to  the  naked  eye,  the  curvature  of  the  tail  was  now 
very  considerable,  the  convexity  turned  southward,  the  convex  side  much  the  bright- 
est, and  the  extremity  of  the  tail  broad  and  diffused.  Its  estimated  length  was  20°." 

CARBOST,   ISLE    OF    SKTE    (Lat.  57°    17',    Long.    6°   23'  W.).      CHIMNO.      (Monthly   Notices   Royal 
Astr.  Soc.,  Vol.  XIX.  p.  28.) 

A  copy  of  the  drawing  described  in  the  article  cited  has  been  communicated  to 
me  from  the  Royal  Astronomical  Society. 

MARKREE.  COOPER  AND  GRAHAM.  (Obs.  of  Donates  Comet  1858,  Markree,  pp.  8,  9.) 
"  The  tail  is  about  equal  in  length  to  the  distance  between  a  and  -y  Bootis, 
and  a  line  joining  the  head  with  the  extremity  of  the  tail  is  almost  precisely 
parallel  to  a  line  joining  the  stars.  If  the  curved  line  of  the  tail  were  produced, 
the  tail  would  pass  between  £  and  £  Urs.  Maj.,  at  about  one  third  of  the  distance 
from  the  former.  As  on  the  former  nights,  the  continuation,  if  extended,  would 

pass  through  the   pole Mr.  Cooper   also  remarked  that,  to  the  naked  eye, 

the  left-hand  (following)  side  of  the  Comet  was  much  better  defined  than  the 
other ;  in  fact,  that  the  whole  appeared  like  a  quill  pen  with  the  feathers  stripped 
from  one  side,  and  that  the  length  was  equal  to  the  distance  from  y  to  i\  Urs. 
Maj.  When  the  nucleus  was  in  the  cloud,  and  consequently  the  tail  more  dis- 
tinct, Mr.  Cooper  said  that  the  extremity  of  the  axis  of  the  tail  was  in  the  apex 
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of  an  isosceles  triangle,  the  base  of  which  is  the  line  joining  77  and  £  Urs.  Maj., 
and  the  perpendicular  of  the  triangle  was  about  equal  to  the  base.  At  a  quarter 
past  eight,  Mr.  Cooper  said  that  the  breadth  of  the  tail  at  the  extremity  was 
about  double  the  breadth  of  what  it  was  at  one  third  of  the  length  from  the 
nucleus,  and  that  the  eastern  or  following  side  of  the  tail  was  longer  than  the 
western  or  preceding.  We  are  all  agreed  that  the  curvature  of  the  tail  was 
greater  than  on  the  28th 20  Can.  Ven.  (B.  A.  C.  4451)  was  almost  pre- 
cisely in  the  axis  of  the  tail.  B.  A.  C.  4433  was  also  in  the  tail,  but  nearer 
the  preceding  edge  of  it." 

FLORENCE.     DONATI.     {Bulletin  Obs.  Imp.  de  Paris.) 
"  La  queue  qui  etait  longue  d'environ  25°." 

LIVERPOOL.  HARTNUP.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  56.) 
"20"m.  s.  t.  Length  of  tail  26°.  Greatest  diameter  3°  10'.  —  The  tail  was 
curved  towards  the  north,  and  broadest  at  or  near  the  end.  It  was  more  luminous 
and  better  defined  on  the  convex  than  on  the  concave  side,  and  a  dark  band 
passed  from  the  nucleus  through  the  centre  to  the  extreme  end  of  the  tail.  On 
the  30th  September  a  well-defined  conical  shadow  was  visible,  the  length  of  which, 
measured  from  the  nucleus  or  base  of  the  cone  to  the  apex,  was  18'.  The  length 
of  this  shadow  on  the  4th  October  was  21',  but  the  contrast  between  it  and  the 
dark  band  in  the  centre  of  the  tail  was  much  less  striking  than  it  was  on  the 
30th  September.  On  the  8th  October  it  was  rendered  invisible  by  the  increased 
darkness-  of  the  band  which  passed  through  the  centre  of  the'  tail.  The  tail  of 
the  Comet  was  more  symmetrical,  and  the  envelope  was  brighter  and  better 

defined,  on  the  30th  September  than  on  any  other   occasion 

"  Distance  from  centre  of  nucleus  to  front  of  coma  =  1'  26". 
"Diameter  of  coma  at  right  angles  to  tail,  measured  through  centre  of  nucleus 
=  4'  28"." 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  269.) 

"  7h  m.  s.  t.     Schweiflange  18°." 

NEUCHATEL.     JEANJAQIJET.     (Souvenirs  de  la  Comete  de  1858,  p.  10.) 

"Longueur  20  a  25  degres.  Avec  sa  pointe  amincie,  sa  forme  arquee,  son  in- 
tensite  la  plus  forte  le  long  de  la  partie  convexe,  sa  lumiere  diminuant  graduellement 
de  la  tete  a  1'extremite  indefinie  de  la  queue,  on  dirait  un  enorme  panache  blanc." 

BRADSTONES,  LIVERPOOL.     LASSELL.     (Monthly  Notices  Royal  Astr.   Soc.,  Vol.  XIX.  p.  79.) 

"  Arcturus  and  the  Comet  were  at  about  the  same  altitude,  and  the  tail  could  be 
traced  nearly  as  far  as  the  nearest  bright  star  (j?)  of  the  Great  Bear.  The  sky 
remained  clear  for  only  a  short  interval,  and  did  not  permit  any  view  with  either 
of  the  equatorials." 
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OXFORD,  ENG.    LUFF.     (Cycle    of  Celestial  Objects,    continued  at   the    Hartwett  Observatory    to    1859, 
p.  257.) 

«  Length  of  tail  22°." 

DORPAT.     MADLER.     (Beob.  der  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  43.) 

"  Von  diesem  dunklen   Raume   auszog   sich   eine   dunkle   Spalte  durch  die  Mitte 
des   Schweifes.     Im  Verlaufe    des   Abends   wird   es   an   der   Westseite   des    Strahls 
immer  heller  und  zuletzt  der  innern  Strahlenkrone  fast  ganz  gleich." 
VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"Lange  des  Schweifes  fur  das  blosse  Auge  =  22°.0  (sehr  klar)." 
COLLEGIO  ROMANO.     SECCHI.     (EosA.)     (Mem.  deW  Osserv.  del  Collegia  Romano,  1859,  p.  13.) 
"In  queste  sere    si    fu    che   la    coda  della  Cometa  comincio  a  presentare  la  sua 
piu  bella  pompa,  e  a  mostrarsi  notabilmente  curva  e  ben   decisa   dalla  parte  supe- 
riore,  e  molto  sfumata  e  concava   dalla   inferiore,   talmente    che   fu   paragonata  da 
taluni   ad  una   palma    e    da   altri   ad   una   coda  di    paradisea.     La  coda  era  divisa 
longitudinalmente    in    due    rami    da   uno    spazio   oscuro    che   nel  cannocchiale  per 
piccolo  spazio  presso    al    nucleo    appariva    assolutamente    nero,   indi  veniva  legger- 
mente  sfumando,  ma  ad  occhio  nudo  tal  divisione  non  si  vedea." 

AYLESBURT.     SMTTH.      (Cycle   of  Celestial    Objects    continued    at   the    Hartwett    Observatory    to     1859, 

p.  94.) 

A  figure  of  the    Comet   in  which   the    deflection  of  the  tail  at'  its  extremity  is 
indicated. 

POULKOVA.     O.  STRUVE.     (Pulk.  Beob.  des  Grossen  Cometen  1858,  pp.  6-8.) 
"Die  Eichtung  der  vorangehenden  Seite    des    dunklen   Zwischenraums  zwischen 
den    beiden    Schweifhalften   wurde  heute   gemessen  zu  9°.0,  die  der  nachfolgenden 
Seite  zu  17°.3. 

"  Abstand  des  Kerns  von  der  Sudspitze  des  Cometen  45" 

"  "  "  aussere    Begranzung  des  Cometen  auf  dem 

Parallele  des  Kerns  vorangehend  60" 

«  «  «  «  «       nachfolgend  80" 

"Zur  Bestimmung  der  Dimensionen  des  Cometen  in  der  Nachbarschaft  des  Kerns 
und  der  anf'anglichen  Richtung  des  Schweifs  konnen  noch  folgende  Beobachtungen 
iiber  die  Stellung  des  Vergleichsterns  in  der  Nebelmasse  dienen. 
Urn  19h  42m  129  Pulk.  Stzt.,  Vergleichstern  am  nachfolgenden  Rande  des  Schweifs. 
"  52    10      "  "  "  in  der  Mitte  der  nachfolgenden  Schweifhalfte. 

"     20     3    58      "  «  "  am  nachfolgenden  Rande  des  dunklen  Streifen. 

«  10      1      «  «  «  am  vorangehenden          "  " 

"  29    53      "  "  "  am  vorangehenden  Rande  des  Schweifs. 
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"  Die  nachfolgende  Begranzung  des  Schweifs  erschien  durchweg  sehr  scharf, 
wiihrend  die  vorangehende  schon  in  wenigen  Minuten  Entfernung  vom  Kern  sehr 
verwaschen  war,  indem  das  Licht  allmalig  abfiel.  Aus  diesem  Grunde  kann  die  letzte 
Zeitangabe  nur  auf  eine  vergleichsweise  geringere  Genauigkeit  Anspruch  machen. 

"  Heute  wurde,  zum  ersten  Mai  mit  blossem  Auge,  deutlich  ein  mit  dem 
Hauptschweife  einen  spitzen  Winkel  bildender  schmaler  Nebenschweif  gesehen, 
welcher  um  20h  20m  Sternzeit  gerade  auf  77  TJrsae  Maj.  gerichtet  war,  und  auch 
bis  in  die  Nachbarschaft  dieses  Sterns  verfolgt  werden  konnte.  Seine  hellste  Stelle 
hatte  er  nicht  etwa  auf  dem  Punkte,  wo  er  von  dem  Hauptschweife  abzweigte, 
sondern  etwa  auf  ein  Drittel  der  Entfernung  von  demselben  bis  17  Ursae.  Seine 
Breite  verandert  er  nur  sehr  wenig  in  der  ganzen  Ausdehnung. 

"Zur  genaueren  Verzeichnung  des  Schweifes  wurden  heute  noch  folgende 
Einstellungen  verschiedener  Puncte  seiner  Begranzung,  am  Sucher  des  Kefractors 
gemacht,  die  fur  die  mittlere  Epoche  21h  5m  gel  ten. 

Kern.  AR.  =  13h  9m  36s  Dec.  =  -(-29°  58' 

AR.  Dec.  AR. 

vorangeh.  Begranzung.  gemeinschaftlich.  nachfolgende  Begriinzung. 

13"  9m  28'         +30°  10'  13h  10m  16' 

9  35  30  20  10  37 

9  40  30  35  11   2 

9  47          30  55  11  35* 

9  26  31  37  12  22  f 

9  31  32  53  13  38 

10   2  34  47  15   0 

9  37  36  37  15  29 

8  38          37  59  15  59 

41   2  15   2  J 

+44   7  10  59  J 

"Die  Stelle  der  nachfolgenden  Begranzung  des  Schweifs,  deren  Position  durch 
AR  =  13h  15m  59',  Decl.  =  +37°  59'  gegeben  ist,  bezeichnet  nahezu  den  Ort,  wo 
der  auf  r?  Ursse  Maj.  gerichtete  Nebenschweif  seinen  Anfang  nimmt. 

"Anmerkung.  Die  beiden  letzten  Einstellungen  bei  beiden  Schweifhalften,  durfen 
wohl  nicht  als  ausserste  Begranzungspunkte  des  Schweifs  gelten,  sondern  bezeichnen 

*  "  Auf  diesem  Parallel  verschwand  die  letzte  Spur  der  Theilung  des  Schweifs." 

t  "  Hier  schon  die  vorangehende  Seite  sehr  unbestimmt." 

}:  "  Bei  diesen  beiden  Einstellungen  auch  die  nachfolgenden  Seite  schon  sehr  unbestimmt." 
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nur  naherungsweise  die  Richtung  der  Granzen  des  hellsten  Lichts  in  demselben; 
wahrend  die  ersten  Bestimmungen,  wo  die  Granze  scharf  zu  erkennen  war,  wirk- 
lich  dazu  dienen  konnen  die  Form  und  Ausdehnung  des  Cometen  zu  ermitteln. 

"  Mit  dem  blossen  Auge  konnten  die  letzten  Spuren  des  Schweifs  bis  in  die  Nachbar- 
schaft  der  Sterne  £  und  £  Ursae  Maj.  verfolgt  werden.  Hieraus  wiirde  sich  die  Lange 
des  Schweifs  auf  beilaufig  25°  ergeben  und  seine  Breite  am  Ende  auf  xingefahr  4°." 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  pp.  81,  32.) 

"  Die  schmale  dunkle  Zone  theilt  den   Schweif  in    zwei    ungleiche    Halften,    so 
dass  die  vorangehende   die    kleinere    ist;   den   Positionswinkel    derselben    ergaben 
drei  Einstellungen  zu  15°.!'. 
.  "  Im  Heliometer  fand  sich  : 

Abstand  vom  Kopfe,  6'  Breite  des  hellen  Schweifs,  5' 


26' 


14'  5 


"  Die  schwache  Umhiillung  steht  von  der  hellen  ab  : 

Entfernung  vom  Kopfe,  5'     vorgehend,  2'     folgend,  4'.0 


10' 


1' 


2'.3 


In  26'  Abstand  nicht  mehr  bestimmbar. 

"  Das  allmalige  Auslaufen  der  vorangehenden  Schweifseite  und  die  viel  scharfere 
Begranzung  der  folgenden  wird  immer  aufFallender. 

"Aus  den  Einzeichnungen  des  Schweifes  in  den  Harding' schen  Atlas  gaben  sich 
folgende  Daten.  (Eq.  1800.0.) 


"  Coordinaten  des  Schweifrandes : 


=  34° 

0' 

36 

0 

38 

0 

40 

0 

42 

0 

44 

0 

46 

9 

folgend, 

a  =  197° 

45' 

u 

198 

2 

u 

198 

9 

a 

198 

9 

tt 

198 

4 

u 

197 

47 

u 

197 

16 

vorgehend,  a  =  196°  42' 
«  196   34 

196   21 
«  196   10 


"  Breite  des  Schweifes  : 

Abstand  vom  Kerne. 

180' 
240'    . 
300' 
360'    . 
420' 
480' 


Breite  des  Schweifes. 

43' 

.    52' 

64' 

.  72' 
77' 
82' 
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Endpunkt  der  Mitte  des  schwachen  Schweifes  200°  36'  +42°  2'     Breite  16' 

Coordinaten  der  Mitte  198  29       36  0 

199  12       38  0 
199  52       40  0 

Absprossungspunkt  vom  Hauptschweife :  197     8   -(-33   9 

L'ange  des  Schweifes  furs  blosse  Auge  19V 

TKETIRE,  HEREFORD,  ENG.     WEBB.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  pp.  22,  23,  352.) 

"  The    proportion   of   the  dusky  streak  to  the    whole   breadth  of  the    tail   was 

estimated   at    £ With  the    large    object  glass,    on  September    30,    it  (the 

bright  branch)  was  estimated  the  broader  in  the  ratio  of  about  4  to  3." 

"  At  the  end  of  September  and  during  the  first  few  days  of  October,  the  central 
darkness  in  the  train,  though  very  intense,  occupied  a  comparatively  small  part 
of  its  whole  breadth.  My  own  estimate  on  September  30  gave  it  but  one  eighth 
of  the  entire  width  of  the  tail." 

VIENNA (Annalen  der   Wiener  Sternwarte,  F.  III.,  IX.  p.  178.) 

"  Am  30  September  war  die  Trennung  des  Schweifes  in  zwei  gesonderte  Aeste 
besonders  schbn  zu  beobachten." 

Plate  VIII.  represents  the  naked-eye  view  of  the  Comet  on  September  30th. 
The  indication  of  a  deflection  of  the  faint  light  of  the  upper  part  of  the  tail  is 
to  be  noticed.  The  outlines  of  the  tail  are  given  on  Plate  XXVI.  Section  I.,  and 
on  Plate  XXIV.,  which  also  shows  the  position  of  the  secondary  tail.  The  tele- 
scopic view  is  given  on  Plate  XXXIV. 

1858.     October  1.     (Plates  IX.,  XXIV.,  and  XXVI.  Section  I.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske    Videnskabernes  Sehkabs,  1858,  pp.  216,  217.) 

"Saerdeles  maerkeligt  var  det,  at  der  lige  fra  Kjoernen  udgik  en  smal,  meget 
snever  mcerk  Stribe,  saa  paafaldende  sort,  og  i  Saerdeleshed  paa  den  hoeire  Side 
(i  Kikkerten)  saa  skarpt  begrsendset,  at  den  aldeles  gjorde  Indtrykket  af  en  Skygge. 

Halen   strakte    sig   idag    indtil   Stjernen   77    Urs.   Maj. ;    dens    Laengde  var 

idetmindste  nogle  og  tyve  Grader,  og  ved  Enden  var  den  rigelig  ni  Grader  bred." 

BERLIN.     BRUHNS.     (Astron.  Nachrichten',  1205,  p.  73.) 

« Verfolge  ich  den  Schweif  18°." 

HIGHBURY,  ENG.    BURR.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  26.) 
"The  tail  was  21°  in  length." 
FLORENCE.     DONATI.     (Bulletin  Obs.  Imp.  de  Paris.) 
"  Longueur  de  la  queue  2V°." 

OPORTO,  PORTUGAL.    BARON  DE  FORRESTER.     (Ms>.  communicated.) 
Sketch  of  the  tail  and  stars  in  its  neighborhood. 
5 
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GOTTINGEN.     LISTING.     (Astron.  Nachrichten,  1167,  p.  233.) 

"  Der  sehr  brillante  gekriimmte  Haupttheil  des  Schweifs,  dessen  Ausdehnung 
ich  auf  23°  schatzte,  so  wie  die  Breite  auf  etwa  4°  an  der  ungefahr  15  bis  18 
Grad  vom  Kopf  entfernten  Gegend,  zeigte  zur  Linken  eine  sehr  zarte,  lichtschwache 
Abzweigung,  welche  in  der  Entfernung  von  5°  bis  6°  vom  Kopf  aufwarts  erst 
die  Trennung  von  dem  Hauptschweif  einigermaassen  deutlich  erkennen  liess,  sich 
zu  der  linken  Grenze  des  hellen  Schweifs,  welche  merklich  bestimmter  begrenzt 
erschien  als  die  rechte,  wie  eine  geradlinige  Tangente  zur  Curve  verhielt  und  sich 
fast  auf  gleiche  Lange  wie  der  Hauptschweif  erstreckte." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  314;  1173,  pp.  337,  338.) 

A  chart  of  the   Comet  among  the  stars  with  the  following  notes :  — 

"  Auffallend  war  es,  dass  die  beiden  Aeste  des  Schweifs,  welche  die  Fortsetzung 
der  mittl.  Zone  bildeten,  starker  gegen  einander  geneigt  waren,  als  Sept.  28 

"Die  Figur  des  Schweifes  hatte  sich  seit  Sept.  28  erheblich  geandert.  Die 
Krummung  der  vorangehenden  Seite  war  starker  geworden,  die  nachfolgende 
rechte  dagegen  schien  noch  weniger  gut  begrenzt  als  fruher.  Die  Zunahme  an 
Grb'sse  und  Helligkeit  war  auffallend 

"  Beobachtete  Puncte  im  vorangehenden  Schweifrande : 

M.  B.  Z.  a  1858.0  d  1858.0  a  ^  8  $t 

Octbr.  1.350  202°  28'  +37°  55'          200°  17'         +28°  19 

1.350  199    36  +50    26 

u  Beobachtete  Puncte  im  nachfolgenden  Schweifrande  : 

M.  B.  Z.  a  1858.0  d  1858.0 

Octbr.  1.350  198°  30'  +41°  20'." 

KREMSMUNSTER.     EESLHUBER.     (Astron.  Nachrichten,  1169,  p.  262.) 

"Der    Schweif,  bei    25    Grade  lang,   ist    starker    gekrummt  als  an   den  vorher- 
gehenden  Tagen,  der  dunkle  Streifen  hinter  dem  Kerne  bedeutend  langer." 
OXFORD.     SLATTER.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  24.) 
"  Measuring  through  the  nucleus,  i.  e.  if  parabolic,  the  parameter  =  4'.1." 

The  appearance  of  the  Comet  to  the  naked  eye  on  October  1st  -is  represented 
on  Plate  IX.,  and  the  outlines  of  the  tail  and  secondary  tail  on  Plate  XXVI. 
Section  I.  and  Plate  XXIV. 

1858.     October  2.     (Plates  X.,  XXIV.,  XXVI.  Section  II.,  and  XXXV.) 

GREENWICH.     AIRY.     (Monthly  Notices  Royal  Astr.  Soc.,  VOL.  XIX.  p.  12.) 

"  7h  m.  s.  t.  The  tail  when  it  left  the  head  pointed  at  first  not  quite  to  a 
Draconis,  but  to  a  place  between  a  Draconis  and  y  Ursae  Minoris,  but  nearer 
the  former;  the  curvature  then  made  the  extremity  of  the  tail  point  to  the 
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right  (or  to  the  lower  side)  of  y  Ursae  Majoris,  its  length  being  equal  to  the  dis- 
tance from  a  to  i\  Ursae  Majoris.  I  could  almost  fancy  that  a  more  brilliant  part 
of  the  tail  proceeded  straight  from  the  head  in  the  first-mentioned  direction,  and 
a  fainter  part  was  then  attached  to  its  side." 

OBSERVATORY  OF  HARVARD  COLLEGE.     W.  C.  BOND. 

"  At  7"  15m  m.  s.  t.  the  convex  side  passed  through  the  group  of  stars  B.  A.  C. 
4627,  4628,  4632.  The  concave  edge  passed  over  B.  A.  C.  4536.  The  tail  was 
4°  broad  opposite  Benetnasch  (TJ  Ursae  Majoris).  It  reached  a  point  1°  or  2°  below 
that  star,  between  it  and  Mizar." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

8h  m.  s.  t.  The  angle  between  the  tangents  to  the  outer  margin  of  the  tail, 
where  its  brightness  pretty  suddenly  diminished,  was  31°,  at  a  distance  of  from 
6'  to  8'  from  the  nucleus.  "  I  can  scarcely  discern  any  light  beyond  a  distance  of 
2'  from  the  nucleus  in  a  direction  towards  the  sun,  and  there  is  very  little  be- 
yond 1'  30"."  The  breadth  of  the  tail  was  5'  at  8'  from  the  nucleus ;  in  the  comet- 
seeker  the  central  darkness  inclined  towards  the  faint  side  of  the  tail.  The  tail 
was  tolerably  bright  as  far  as  77  Ursae  Majoris,  and  by  glimpses  reached  barely  to 
Mizar  (29°).  The  sketches  show  a  well-marked  deflection  of  the  front  edge  at  a 
little  beyond  20°  from  the  nucleus. 

OBSERVATORY  OF  HARVARD  COLLEGE.     R.  F.  BOND. 

The  tail  near  the  head  was  directed  to  the  south  of  77  Ursoa  Majoris,  passing 
1°  or  2°  below  that  star.  The  end  reached  a  point  between  q  and  f  Ursae  Ma- 
joris. Near  Cor  Caroli  the  breadth  was  2°  or  3°.  Several  sketches  of  the  tail 

were  made. 

• 

HIGHBURY,  ENG.    BURR.     (Monthly  Notices  Royal  Astr.  Soc^  Vol.  XIX.  p.  26.) 
"A  fine    dark  division    in   the  tail  was   apparent,    reaching   from  the    head    for 
about  a  degree  in  length,  which  subsequently  became  wider  and  larger." 
CAMBRIDGE,  ENG.     CHALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  pp.  18,  20.) 
"  7h  15m  m.  s.  t.     A  dark  and  rather  broad  band  divided  the  tail  into  two  parts, 
which,  at  a  considerable  distance  from  the  head,  overlapped  each  other.     A  draw- 
ing represented  the  right-hand  branch  of  the   tail    considerably  the   brighter,   but 
the    form  and  appearance  of  the   head  was   now  symmetrical  about  its  axis.     To 
the  naked  eye  the  tail  was  much  more  sharply  defined  on  the  southern  than  on 
the  northern  side,  and    was  widely  spread  out  at  the   extremity.     Its   length  was 
33°,  as   measured  on    a  celestial  globe,   by  reference  to  Arcturus,  which  was  very 
close  to  the  nucleus,  and  to  stars  of  Ursa  Major." 

"  In  the  course  of  the  observations,  my  attention  was  especially  directed  to  the 
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following  particulars,  respecting  which  I  can  speak  with  confidence.  The  bright- 
ness contiguous  to  the  nucleus  preponderated  on  the  right  side  (as  seen  in  the 
telescope)  till  October  2,  and  on  October  9  the  excess  had  passed  to  the  left 
side.  The  excess  of  brightness  of  the  right-hand  stream  of  the  tail  above  that  of 
the  other  attained  its  maximum  about  October  2,  after  which  there  was  a  gradual 
diminution,  till,  on  October  11,  15,  and  16,  the  two  streams  were  not  sensibly 
unequal.  The  dark  band  separating  the  two  portions  of  the  tail  was  of  uniform 
width  and  definite  boundary  on  September  30  and  October  2 ;  and  in  proportion  as 
the  boundaries  afterwards  became  indefinite,  and  the  intervening  space  was  gradually 
filled  with  luminosity,  the  angular  divergence  of  the  two  streams  also  increased." 

VIENNA.     HOBNSTEIN  [?].     (Annalen  der   Wiener  Sternwarte,  F.  III.,  IX.  p.  178.) 

"  Die  dunkle  Mittellinie  zwischen  beiden  Aesten  des  Schweifes  war  sehr  gut 
sichtbar,  und  auf  eine  betrachtliche  Entfernung  vom  Kerne  zu  verfolgen.  Hier 
folgen  einige  Messungen  beziiglich  des  Schweifes,  welche  durch  Einstellung  des  6 
zolligen  Refractors  auf  verschiedene  Declinationen  gewonnen  wurden,  in  dem  bei 
jeder  einzelnen  Stellung  die  Zeit  notirt  wurde,  wann  die  Eander,  die  hellsten 
Theile  der  beiden  Schweifaste  und  die  dunkle  Mittellinie  im  Centrum  des  Gesichts- 
feldes  waren.  Mit  Eiicksicht  auf  die  Fehler  des  Instrumentes  und  durch  Eeduction 
aller  Beobachtungen  auf  eine  gemeinschaftliche  Zeit  mittelst  der  bekannten  Bewe- 
gung  des  Cometen  wurden  nachstehende  Positionen  erhalten :  — 

Mittlere  Wiener  Zeit:     7h  33m;       Position  des  Kernes:     a    13h  31m  45s,     S    +26°  39'. 

8  +26°  45'        8  -f-27°  11'       8  +28°  37'        8  +30°  2' 

Westlicher  Rand  des  Schweifes       .       «  13  sT  44*        «  13  32    8         a  13  32  41         a  13     0     0 

Hellste  Linie  im  westl.  Aste      .         .  31  50 

Schweifaxe      ......  31  56                   33     2                   33  41                   36  14 

Hellste  Linie  im  b'stl.  Aste         .  32     5 

Oestlicher  Rand  des  Schweifes  32  16                  33  26                  34     9                  37  53 

Hieraus  folgt : 
Breite  des  ganzen  Schweifes  senkrecht 

gegen  seine  Langenrichtung    .         .  .     6'.6                       15'.9                      17'.9                    19'.8(?)"* 

DORP  AT.     LAIS.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  57.) 

"Der  Schweif  reicht  bis  y  Urs.  Maj.,  und  eine  Messung  mit  dem  Sextanten  gab 
die  Entfernung  des  Kerns  von  rj  Urs.  Maj.  =  23°  30'.  Er  zeigte  eine  sehr  ins 
Auge  fallende,  scharf  begrenzte  Krummung,  deren  convexe  Seite  sehr  hell,  wahrend 
die  concave  matt  und  verwaschen  erschien.  Auch  an  Breite  hat  der  Schweif 
auffallend  zugenommen  (dunkle  Nacht)." 

*  This  is  the  distance  of  the  east  edge  from  the  axis. 
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DORPAI.     MADLER.     (Beob.  Kaiterl  Sternte.  Dorpat,  VoL  XV.  p.  44.) 

"  Der  Schweif,  der  vom  Kopfe  aus  in  der  Mitte  eine  Langspalte  zeigte,  so  dass 
nur  die  aussersten  Theile  einen  einfachen  Zug  bildeten,  erreichte  ly  Ursae  Majoris, 
war  also  24°  lang." 

ALTON  A.     PAPE.     (Attron.  Nachrichten,  1173,  pp.  337,  338.) 

"  Beobachtete  Puncte  im  vorangehenden  Schweifrande  : 

M.  B.  Z.  a  185&0  8  1658.0  a  £/•  8  & 

Octbr.  2.301  205°  42*  +39°  16'  202°  57'          +26°  By 

2.301  202    46  +49    44 

"  Beobachtete  Puncte  im  nachfolgenden  Schweifrande : 

M.  B.  Z.  a  1858.0  S  1858.0 

Octbr.  2.301  201°  42/  +39°  31'  " 

MADRAS.    POWELL.    (Monthly  Notice*  Royal  Attr.  Soc^  VoL  XIX.  p.  64.) 
"The  eastern  or  convex  edge  of  the    envelope    sharper    and  brighter  than  the 
other ;   the  curvature,   too,  on  the  following    side  much  greater  than  on  the    pre- 
ceding.    The  tail    extending   from   two  thirds  to  three  fourths  of  the  distance  to 
if  Ursae  Majoris,  or  about  sixteen  degrees." 

ALBANY.     SEARLE  AND  TOOMER.     (Attron.  Journal,  No.  127,  p.  51,  and  No.  119,  p.  183.) 

"  Front  edge  of  the  tail. 

Wash.  m.  s.  t  a  8 

October  2.310  205°    5'  -(-28°  45' 

2.310  206     0  31  0 

2.310  207     0  35  0 

2.310  207    15  40  0 

2.310  206    50  +46  15 

Length  of  Tail  26°,  max.  breadth  4°.    Toomer. 

"         "          24        «.  «         5°.    Searle." 

KciGSToy,  CANADA  WEST.    WILLIAMSON.     (Canadian  Journal,  HI.  p.  486.) 

"The  tail  was  20°  in  length." 

The  appearance  of  the  Comet  to  the  naked  eye  on  October  2  is  represented 
on  Plate  X.;  the  outlines  of  the  tail  and  the  secondary  tail,  on  Plate  XXVI. 
Section  tt,  and  Plate  XXIV.;  and  the  telescopic  view,  on  Plate  XXXV. 

1858.     October  3.     (Plates  XL,  XXIV.,  and  XXVI.  Section  II.) 
GREENWICH.    AIRT.     (Monthly  Notice*  Royal  Attr.  Soc.,  VoL  XLX.  p.  13.) 
"The  centre   of  curvature  of  the  southern  edge  of  the  Comet's  tail  was  about 
3°  below  Canum  Venaticorum  (Cor  Caroli)." 
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GOTTINGEN.    AUWERS.     (Astron.  Nachrichten,  1167,  p.  236.) 
"Der  andre  (Hauptschweif)  26°." 

BRESLAU.     GALLE.     (Astron.  Nachrichten,  1179,  pp.  38,  39.) 

« 8h  m.  Z.  Der  Schweif  war  bis  in  die  Gegend  von  »?  Ursae  Maj.  deutlich  er- 
kennbar;  der  hellste  Theil  desselben  ging  in  der  Mitte  zwischen  A  Bootis  und 
TJ  Urs.  Maj.  hindurch,  die  ausserste  Grenze  links  naher  an  A  Bootis.  Die  Grenze 
rechts  breitete  sich  in  der  Kichtung  auf  f  Urs.  Maj.  hinaus.  Die  Grenze  links 
war,  auch  im  Fernrohr,  viel  bestimmter  als  die  Grenze  rechts,  welche  ihrer  ganzen 
Lange  nach  verwaschener  war.  Der  ganze  Schweif  war,  von  dem  sehr  hellen 
Kerne  an,  in  zwei  Halften  getheilt,  welche  durch  einen  dunkleren  Zwischenraum 
von  einander  getrennt  waren.  Im  Cometensucher  erschien  der  Zwischenraum  als 
eine  scharfe,  schmale  dunkle  Linie  (einem  vom  Kern  geworfenen  Schatten  ahnlich) 
im  Fernrohr  etwas  breiter  und  mit  verwaschenen  Grenzen.  Dieser  dunkle  Streifen 
wurde  in  einiger  Entfermmg  vom  Kopfe  breiter,  liess  sich  jedoch  nur  einige  Grade, 
nicht  bis  an  das  Ende  des  Schweifes,  verfolgen,  wo  dann  der  Schweif  in  seiner 
ganzen  Breite  ein  nahezu  gleichfdrmig  verwaschenes  Ansehen  hatte  und  nur  die 
hellere  Mitte  des  linken  Zweiges  etwas  uberwiegend  blieb.  Der  linke  Zweig,  der 
dunkle  Streifen  und  der  rechte  Zweig  verhielten  sich  in  der  N'ahe  des  Kopfes 
riicksichtlich  ihrer  Breite  =  3:1:  2." 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  269.) 

"Schweiflange  25°." 

MEADVILLE,  PA.     KENDALL. 

A  photograph  copy  from  an  original  drawing  by  Mrs.  J.  Kendall,  representing 
the  appearance  of  the  Comet  in  the  evening  twilight,  has  been  communicated 
to  me  by  Hon.  William  Mitchell  of  Nantucket. 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  64.) 

"The  tail  brighter  and  longer  than  last  night,  extending  very  nearly  to  T? 
Ursse  Majoris." 

KREMSMUNSTER.    RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  262.) 

"  Schweiflange  bis  30  Grade.     Anblick  des  Kometen  prachtvoll." 

VIENNA.     SCHMIDT,     (Communicated  in  Mss.) 

"Lange  des  Schweifes  fur  das  blosse  Auge  30°  (sehr  klar). 
Grosste  Breite  des  Schweifes  3.0." 

VIENNA.     WEISS  [?].     (Annalen  der   Wiener  Sternwarte,  F.  III.,  IX.  p.  179.) 
"Der  dunkle  Raum  zwischen  beiden  Schweif asten    war  sehr   gut   sichtbar,    und 
schien  sich  bis  naher  an   den  Kern  hin  zu  erstrecken,  als  an  den  vorhergehenden 
Tagen ;   er  war   auf  der    Seite    des    helleren    Astes   geradlinig    begrenzt,    auf   der 
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anderen  gebogen  und  zwar  derart,  dass  die  concave  Seite  gegen  den  dunklcn 
Theil  gewendet  war.  Die  Position  der  vorzuglichsten  Theile  des  Schweifes  wurde 
analog  wie  am  2  October  bestimmt. 

"Mittlere  Wiener  Zeit:     7h  59m ;        Position  des  Kernes:      a  13h  43»  44",      d  +24°  34'. 

8  +25°  26'     o  +25'  54'      8  +26°  25'     d  +26'  55' 

hms  hms  hms  hms 

a  13  45  12  a  13  45  36  a  13  45  43   a  13  46  23 
4536 
4544 

45  58 
4620 

46  47      47  46      48  47      49  42 


19'.0  25'.9  36'.5  39'.5 

3  -f  27=55'          3  +28°  56'          3+29°  56'         d    -f30°56'         3  +31°  57' 

It      in      s  h      m     I  hms  b      m     •  h      m     • 

Oestl.  Ast,  Oestl.  Rand      a    135124  a    135247          a    13  54    4         a    135520        «    135617 

"  Die  beiden  letzten  Positionen  sind  sehr  unsicher.  Dem  freien  Auge  bot  der 
Comet  ein  prachtvolles  Bild.  Insbesondere  hatte  der  Schweif  sehr  bedeutende 
Dimensionen  angenommen.  Sein  Ostrand  liess  sich  bis  t)  im  grossen  Baren  ver- 
folgen ;  seine  Gesammtlange  betrug  also  25  bis  26  Grad." 

The  appearance  of  the  Comet  to  the  naked  eye  on  October  3  is  represented 
on  Plate  XI. ;  the  outlines  of  the  principal  tail,  on  Plate  XXVI.  Section  II.  j  and 
the  secondary  tail,  on  Plates  XI.  and  XXIV. 

1858.     October  4.     (Plates  XII.,  XXIV.,  XXVL  Section  IL,  and  XXXVI.) 

GOTTINGEN.     AUWERS.     (Astron.  Nackrichlen,  1167,  p.  236.) 

«  Hauptschweif  28°." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  7h  30°  m.  s.  t.  Curved  bright  tail  extends  over  Benetnasch  and  Mizar "  (t)  and 
f  TJrsao  Majoris). 

BERLIN.     BHUHNS.     (Astron.  NacTirichtm,  1205,  p.  73.) 

« Verfolgte  ich   den  Schweif bis  zu  20°  Lange,  viel  weiter  habe   ich  nie 

ihn    verfolgen    konnen,   woran    vielleicht    die    hier   im    Westen    und   Norden   des 
Abends  durch  Rauch  getriibte  Luft  Schuld  sein  mag." 

MARKREE.     COOPER,  GRAHA\f,  AND  ROBERTSON.     (Obs.  of  Donatfg  Comet  1858,  Markree,  p.  10.) 
"  10h  m.  s.  t.     Only  portions  of  the  tail  were  seen  by  me  through  clouds ;  it  ap- 
peared broader  and  much  more  diffused  on  the  preceding  or  western  side  than  on 


40  THE   GREAT   COMET   OF   1858. 

any  former  night ;  as  Mr.  Cooper  very  aptly  expresses  it,  it  looked  more  feathery ; 
the  following  side  was  brighter  and  better  defined.  About  ten  o'clock,  the  tail 
was  seen  free  of  clouds  by  Mr.  C.  Eobertson;  A  Bob'tis  was  in  its  axis,  and  he 
sometimes  fancied  it  stretched  up  as  far  as  to  i  and  x  Bootis,  which  would  give 
a  length  of  30  degrees." 

OPORTO.     PORTUGAL.     BARON  DE  FORRESTER.     (Mss.  Copy  communicated.) 

Chart  of  the  Comet  and  stars  in  its  vicinity. 

BRESLAU.     GALLE.     (Astron.  Nachrichten,  1179,  p.  39.) 

"  Der  Schweif  erstreckte  sich  heute  bis  in  die  Gegend  von  y  and  A  Bootis,  so 
dass  die  hellere  linke  Seitenlinie  auf  die  Mitte  zwischen  diesen  beiden  Sternen 
gerichtet  war,  die  rechte  verwaschene  Seite  des  Schweifes  war  auf  i\  Ursae  Maj. 
gerichtet.  Die  linke  Seite  als  Kreisbogen  betrachtet  begrenzte  ein  Kreis-Segment, 
dessen  Hohe  ich  gleich  \  der  Lange  der  Sehne  schatzte.  Die  dunkle  Trennungs- 
linie  zwischen  den  beiden  Zweigen  war  im  Cometensucher  bis  etwa  2°  Entfernung 
vom  Kopfe  erkennbar.  Dieselbe  erschien,  besonders  im  4£  ffi  Fraunh.  bei  72  mal 
Vergr.  etwas  breiter  als  gestern ;  der  linke  Zweig,  der  dunkle  Streifen  und  der 
rechte  Zweig  verhielten  sich  in  der  Breite  =  3:2:  2." 

LIVERPOOL.     HARTNUP.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  56.) 

"Distance  from  nucleus  to  end  of  tail  31°  30'.     Greatest  diameter  6°." 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  269.) 

"Lag  die  obere  Grenze  des  Schweifes  zwischen  c,  k  (i  and  xt)  Bootis  und  r) 
Ursae.  Die  grosste  Breite  betrug  etwa  10°.  Luft  sehr  heiter." 

VIENNA.     HOKNSTEIN  [?].     (Annalen  der   Wiener  Sternwarte,  F.  III.,  IX.  pp.  179,  180.) 

"Mit  freiem  Auge  gesehen,  streifte  der  Ostrand  des  Schweifes  A  Bootis,  und 
bog  sich  dann  bis  i  Bootis  zuriick ;  die  Schweiflange  betrug  gegen  30  Grade.  Fiir 
die  Stellung  und  die  Dimensionen  der  helleren  Theile  wurden  folgende  Positionen 
erhalten :  — 

Mittlere  Wiener  Zeit:    8h  lom;      Position  des  Kernes:     »  13"  55m  58",       o  +22°  14'. 

6  +22°  20'  d  +22°  36'  d  +22°  51' 

Westlicher  Ast,  Westlicher  Hand       .          a  13h  55m  55"          a  13h  56m  19"         a    13h  56m  42" 
"  «     Hellste  Lime        ...        56       1  56     33  57       1 

"  "     Oestlicher  Rand        .        .  56       8  56     44  57     15 

Oestlicher  Ast,    Westlicher  Rand  ...        56     16  57       1  57     31 

"  "     Hellste  Linie    ...  56     24  57     10  57     49 

"  "     Oestlicher  Rand    ...        56    37  57     31  58     17 

Hieraus  folgt: 
Breite  des  ganzen  Schweifes  senkrecht  auf 

seine  Langenrichtung 8'.2  14'.0  18'.4 
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9  -f23°  22'  8  +23°  52'  8  +24°  23' 

Westlicher  Ast,  Westlicher  Rand  13h  57n>  28"  13h  57"  44* 

Dunkelste  Linie  zwischen  beiden  Aesten        .  58     48                     59     49 

Oestlicher  Ast,  Oestlicher  Rand          .         .        .  59     44  14      0     49              14h  2m  G" 

Hieraus  folgt : 
Breite  des  ganzen  Schweifes  senkrccht  auf  seine 

Lfingenrichtung           ......  26'.3                         35'.7 

a  +24°  53'  S  +25°  53'  8  +26°  53' 

Oestlicher  Ast,  Oestlicher  Rand          ...  14*  2m  46"  14"  5»  6«  14*  V*  13« " 

DORPAT.     MADLER.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  44.) 

"  Erfolgte  eine  theilweise  Aufheiterung  erst  um  die  Zeit  des  Untergangs  des 
Cometenkopfes.  Man  konnte  nur  bemerken,  dass  der  iiber  dem  Horizont  sichtbare 
Theil  des  Schweifes  an  y  TJrsae  Majoris  westlich  vorbeizog  und  weiter  als  am  2ten 
reichte,  also  gegen  30°  lang  sein  musste." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  315,  and  1173,  pp.  337,  338.) 

"Der  linke  Schweifast  war  in  der  Dammerung  erheblich  heller  als  der  rechte 
(vorangehende) 

"  Die  beiden  Aeste  des  Schweifes,  die  sich  Octbr.  1  und  2  noch  scharf  von  dem 
sie  umgebenden  Nebel  abhoben,  waren  heute  durchaus  verwaschen ;  die  dunkle 
Zone  zwischen  ihnen  schlecht  begrenzt  und  weniger  dunkel  als  friiher 

"  Beobachtete  Puncte  im  vorangehenden  Schweifrande : 

M.  B.  Z.  a  1858.0  8  1858.0  a  $t  8  $• 

Octbr,  4.347  215°    2'  +36°  10'  209°  3'         +22°  11' 

4.347  213    55  +46   38 

"  Beobachtete  Puncte  im  nachfolgenden  Schweifrande  : 

a  1858.0  8  1858.0 

Octbr.  4.347  206°  51'  +39°  55' 

"  In  der  Beschreibung  der  Erscheinungen  (§  1)  habe  ich  haufig  erwahnen  miissen, 
dass  ich  den  vorangehenden  Rand  des  Schweifes  weit  heller  und  scharfer  begrenzt 
gesehen  habe,  als  den  nachfolgenden.  Ebenso  zeigte  die  Betrachtung  des  Cometen 
im  Fernrohr,  dass  der  vorangehende  Schweifast  bis  etwa  Octb.  4  bestandig  breiter 
und  heller  war  als  der  linke,  so  dass  ofienbar  eine  grossere  Menge  der  vom 

Cometen  ausstromenden   Theilchen  nach  der  Richtung  hingedrangt  wurde 

Erst  am  4""  October  sah   ich    im   Fernrohr   mit   Sicherheit  dass  der  nachfolgende 
Schweifast  erheblich  heller  war,  als  der  vorangehende." 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  64.) 

"  The  outline  of  envelope  indistinct  even  on  the  upper  or  following  side,  showing 
6 
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in  this  respect  a  decided   change    since    last  night.      A    dark  axial    space   visible 
down  the  envelope  for  the  first  time  ;  ??  Bootis  lying  before  the  head,  and  almost 
in  the  direction  of  the  tail,  which  is  about  24°  long." 
KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  262.) 

"Schweif  bei  35  Grade  lang,  an  der  breitesten  Stelle  6  Grade  breit." 

COLLEGIO  ROMANO.     SECCHI    (RosA).     (Mem.  deW   Osserv.  del  Collegia  Romano,  1859,  p.  14.) 

"La  coda  questa  sera  si  estendea  fino  a  A  Boote." 

POULKOVA.     O.  STRCVE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  p.  8.) 

"  In  der  Nacht  wurde  es  spat  auf  kurze  Zeit  klar.  Um  2h  Morgens  reichte  der 
Schweif  entschieden  iiber  6  Bootis  hinaus,  wahrend  der  Kern  noch  unter  dem 
Horizonte  sich  befand.  Hiernach  ware  die  Lange  des  Schweifs  auf  mindestens 
35°  zu  schatzen ;  wahrscheinlich  darf  sie  aber  noch  erheblich  grosser  angenommen 
werden,  da  die  Luft  nicht  vollkommen  durchsichtig  war." 

TRETIRE,  HEREFORD,  ENG.     WEBB.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  pp.  22,  23.) 

"The  central  darkness  was  traced  2°  or  2°  30'  before  it  was  merged  in  the 
general  brightness.  The  breadth  of  the  two  streams  which  formed  the  tail  was 
as  3  to  2." 

The  aspect  of  the  Comet  to  the  naked  eye  on  October  4  is  represented  on 
Plate  XII. ;  the  outlines  of  the  principal  tail,  on  Plate  XXVI.  Section  II.  On 
Plates  XI.  and  XXIV.  the  two  secondary  tails  are  represented ;  the  position  of  the 
latest  of  these  (the  uppermost)  cannot  be  relied  upon,  as'  it  has  been  drawn  to 
conform  with  the  sketches  on  subsequent  evenings.  It  is  mentioned,  though  not 
figured,  in  the  notes  of  this  date  made  at  the  Observatory  of  Harvard  College. 
The  telescopic  view  is  shown  on  Plate  XXXVI. 

1858.     October  5.     (Plates  XIII.,  XIV.,  XXIV.,  XXVI.  Section  II.,  and  XXXVIL) 

WORCESTER,  MASS.     ADAMS.     (Photographic  Copy  of  sketch.) 

Photograph  taken  from  a  sketch  of  the  Comet  and  neighboring  stars. 

COPENHAGEN.     D'ARREST.     (Oversigt  kgl.  danske    Videnskdbernes  Selskabs,  1858,  p.  217.) 

"Efter  nogle  moerke  Aftener  viste  det  sig  den  5  October  tydeligt,  at  den 
ovenfor  omtalte  moerke  Stribe  den  1  October  ikke  havde  vaeret  Andet,  end  Be- 
gyndelsen  af  Halens  Adskillelse  i  to  aldeles  afsondrede  Grene.  Arktur  stod  i 
Aften  lige  i  Halen,  ikkun  henved  20  Bueminuter  Nord  for  Kjaernen.  Saalsenge 
Stjernen  stod  i  det  moerke  Mellemrum  mellem  begge  Halens  Grene,  viiste  der  sig 
slet  ingen  Forandring  i  dens  saedvanlige  Glands  og  synlige  Stoerrelse,  og  siden 
efter,  da  samme  Stjerne  noget  senere  ud  paa  Aftenen  kom  til  at  staae  indenfor 
den  venstre  (vestlige)  Grene,  syntes  den  ikke  at  tabe  mere,  end  en  saa  lys 
Baggrund  noedvendigen  altid  vil  foraarsage 
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"Hovedhalens  Loengde  i  Aften,  efter  ct  loest  Skjcen,  henved  30  Grader." 

IIiuiiiiURY,  ENO.     BUUR.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  26.) 

"Tail  28°  in  length." 

OBSERVATORY  OF  HARVARD  COLLEGE.    W.  C.  BOND. 

« gh  igm  m  s  k  Length  of  tail  31°  45'  to  the  point  where  the  light  could  be 
steadily  seen ;  by  glimpses,  it  could  be  discerned  several  degrees  farther.  Convex 
side  was  much  better  defined  than  the  other." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  The  curved  bright  tail  extends  over  q  to  %  Ursae  Majoris,  and  is  very  broad,  5°  or  6°." 

The  sketch  accompanying  the  above  indicates  the  deflection  of  the  front  edge  in 
the  upper  part  of  the  tail,  bringing  the  front  edge  in  the  vicinity  of  r\  Ursse  Majoris, 
about  4°  above  it.  On  the  rear  side  the  light  was  diffused  over  a  large  area,  in 
the  sketch  10°  or  12°  broad  at  least.  The  new  secondary  tail  was  again  seen. 

CAMBRIDGE,  ENG.     CHALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  19.) 

"The  right-hand  stream  of  the  tail  was  the  brighter." 

GREENWICH.     CHRISTIE.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  14.) 

"  Arcturus  was  in  the  middle  of  the  tail  at  7h  15m  M.  T. ;  its  distance  from  the 
nucleus  being  as  nearly  as  possible  equal  to  twice  the  width  of  the  tail  measured 
through  the  point  bisecting  that  distance." 

HADDENHAM,  ENG.     DAWES.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  pp.  89,  90.) 

"  At  6h  30™  G.  M.  T.  Arcturus  is  just  within  the  eastern  boundary  of  the  Comet's 
tail,  and  about  20'  north  of  the  nucleus. 

"  The  edge  of  the  outer  sector  is  much  more  indistinct  to-night  than  it  wa^some 
days  ago,  and  so  is  also  the  edge  of  the  eastern  side  of  the  tail.  The  inner 
sector  is  astonishingly  enlarged  since  October  2.  There  is  in  it  an  irregular  dark 
spot  on  the  western  side  of  the  nucleus ;  and  a  little  to  the  north  of  that  dark 
spot,  and  nearer  to  the  nucleus,  there  is  a  bright  spot,  softly  defined  and  less 
bright  than  the  nucleus. 

"  At  7h  llm  Arcturus  is  judged  to  be  in  the  middle  of  the  tail. 

"At  7h  15m  Arcturus  is  in  the  dark  channel. 

tt At  7h  56™  Arcturus  is  just  out  of  the  tail  on  the  western  side. 

"  The  following  are  measurements  of  angles  of  position  and  distances  of  the  nucleus 
of  the  Comet  with  respect  to  Arcturus,  the  Comet  preceding  the  star  to  the  south :  — 

At  7*34  30  Ang.  of  Pos.  208.3  Dits.  21  35.6 

7  39  35  205.5 

7  40  47  21  53.3 

7  50  15  200.7  22  26.6 
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"Mr.  Carrington  having  suggested  to  me  to  observe  the  angles  of  position  of 
a  series  of  tangents  to  the  curve  formed  by  the  eastern  edge  of  the  tail,  I 
endeavored  to  do  so ;  though  my  apparatus  is  not  well  suited  to  such  an  observa- 
tion, for  which  a  very  low  power  and  large  field  would  be  more  appropriate  than 
those  ordinarily  belonging  to  the  parallel  wire-micrometer.  It  is  essential  that  the 
points  at  which  the  wire  is  made  a  tangent  should  be  pretty  accurately  deter- 
mined; but  this  was  not  very  easy  to  do.  The  mode  which  struck  me  as  the 
most  practicable  was,  to  fix  on  certain  differences  of  north-polar  distance  from 
the  nucleus. 

"Having,  therefore,  brought  the  nucleus  to  the  cross-wires  in  the  field,  I  set 
the  declination-circle  half  a  degree  northward,  and  observed  a  tangent ;  and  so  on, 
at  intervals  of  half  a  degree.  But  I  found  that,  after  the  fourth  setting,  the  edge 
of  the  tail  became  so  diffused,  that  the  observations  could  not  be  carried  further 
with  any  certainty.  The  results  were  as  follows  ;  power  96  :  —  , 

«  At  0°  30'  north  of  the  nucleus,  pos.  of  tangent  =  218°.2         G.  M.  T.  =  8h  23m 
10"  "  "  "  "          216.2  "  8  31 

1  30        "  "  "  "  "          213.1  "  8  33 

20        "  "  "  "  "          212.3  "  8  36 

"  The  tail  reaches  to-night  to  the  triangle  formed  by  0,  t,  and  x  Bob'tis,  and  is 
therefore  from  30°  to  35°  in  length." 

FLORENCE.     DONATI.     (Bulletin   Obs.  Imp.  de  Paris.) 

"  Longueur  de  la  queue  40°." 

OJP«^TO,  PORTUGAL.    BARON  DE  FOKEESTER.     (Copies  communicated.') 

Several  sketches  of  the  tail. 

CRANFORD.     DE  LA  RUE.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  28.) 

"A  drawing  by  Mr.  De  La  Kue,  on  a  20-inch  celestial  globe,  of  the  appearance 
presented  by  the  Comet  at  the  Cranford  Observatory  on  the  evening  of  the  5th 
of  October.  The  time  to  which  the  drawing  corresponds  is  8h  P.  M.,  when  the 
tail  of  the  Comet  was  passing  over  Arcturus.  The  drawing  gives  a  good  idea  of 
the  apparent  dimensions  and  curvature  of  the  tail.  It  is  seen  passing  over  g,  a, 
y,  A,  x,  i,  and  6  Bootis,  extending  a  little  beyond  the  three  last-mentioned  stars. 
At  its  greatest  breadth  it  extends  from  A  Bootis  to  a  small  star,  A2>  in  the  same 
constellation.  The  tail,  roughly  speaking,  extends  from  20°  to  56°  of  north  decli- 
nation, measuring  about  36°  on  the  hour-circle  passing  through  Arcturus." 

BRESLAU.     GALLE.     (Astron.  Nachrichten,  1179,  p.  40.) 

"  Der  Schweif  erstreckte  sich  heute  bis  in  die  Gegend  von  y  Bootis.  Die  scharf 
begrenzte  Seite  desselben  ging  nahe  bei  a  Bootis  links  voriiber,  um  die  halbe 
Distanz  p  Bootis  —  a  Bootis  davon  entfernt." 
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GKOVE.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  29.) 

"When  the  star  had  entered  well  within  the  margin  of  the  tail,  a  dark 
notch  was  formed,  cutting  out  a  portion  of  the  tail  round  the  star ;  and  as  the 
star  got  further  in,  this  became  a  dark  aureola  surrounding  the  star,  and  in 
diameter  equal  to  about  one  tenth  of  the  line  of  transit.  This  continued  until 
the  star  reached  the  middle ;  at  this  part  there  is  a  broad  dark  line  which  ex- 
tends from  the  nucleus  to  a  distance  considerably  above  the  point  where  the 
star  crossed.  When  Arcturus  arrived  here,  this  dark  space  was  perfect  up  to  the 
star,  but  on  the  other  side  the  white  light  of  the  tail  appeared  to  come  quite 
up  to  the  star;  in  short,  as  the  bright  part  of  the  tail  had  been  darkened  in 
the  vicinity  of  the  star,  the  dark  part  was  brightened,  at  least  so  much  of  it 
as  was  on  the  side  furthest  from  the  nucleus." 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  270.) 

"  Das  Ende  des  Schweifes  reichte  bis  an  die  Sterne  6,  i,  x  Boo'tis.  Die  Breite 
des  Schweifes  betrug  in  der  Mitte  7-8  Grade." 

A  drawing  of  the  tail  is  contained  on  a  chart  communicated  by  Dr.  Heis. 

•     VIENNA.     HORNSTEIN  AND  WEISS.     (Annalen  der   Wiener  Sternwarte,  F.  III.,  IX.  p.  180.) 

"  Der  Ostrand  des  Schweifes  bog  sich  von  a  liber  g  und  y  nach  6  Boo'tis,  bis 
zu  welchem  Sterne  hin  das  Ende  des  Schweifes  reichte.  Gesammtlange  des 
Schweifes:  32  bis  33  Grade." 

The  following  is  the  earliest  notice  of  the  columnar  structure  of  the  more 
remote  part  of  the  tail.  Its  character  will  be  best  understood  by  reference  to 
Plates.  The  reader  is  also  referred  to  a  special  notice  of  this  feature  in  a  subse- 
quent part  of  this  volume. 

DORPAT.     LAIS.     (Beob.  Kaiserl  Sternw.  Dorpat,  Vol.  XV.  p.  57.) 

"  Um  9h  30m  mittl.  Zeit  bedeckte  der  Schweif  des  Cometen  Arctur,  und  reichte 
bis  x  Boo'tis,  wahrend'  der  Kopf  etwa  l£°  siidlich  von  Arctur  stand,  so  dass  die 
Ausdehnung  des  Cometen  in  Declination  (18°  bis  54°)  =  36°  betrug.  Die  Kriimmung 
des  Bogens  wird  immer  starker  und  gegen  das  Ende  breitet  sich  der  Schweif  auf 
seiner  verwaschenen  Seite  federartig  aus,  indem  man  sogar  einzelne  hellere  Strahlen 
wahrnehmen  konnte.  Der  schwarze  Spalt  in  der  Mitte  des  Schweifes,  der  un- 
mittelbar  am  Kerne  beginnt,  ist  weit  auffallender  und  langer  geworden." 

DORPAT.    MADLER.     (Beob.  Kaiserl  Sternw.  Dorpat,  Vol.  XV.  p.  45.) 

"Die  convexe  Seite  des  gekriimmten  Schweifes  ist  weit  bestimmter  begrenzt 
als  die  concave,  und  beide  sind  durch  einen  (nicht  ganz  dunklen)  Spalt  bis  auf 
3°  Lange  getrennt.  Das  Ende  des  Schweifes  reicht  bis  in  die  Nahe  von  a  Draconis. 
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Arctur  trat  noch  vor  dem  Untergange  in  den    Schweif,    und  zwar  in  dessen  licht- 
esten  Theil,  doch  ohne  weder  an  Glanz  noch  an  Farbe  zu  verlieren." 
ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  pp.  315,  317,  and  1173,  pp.  337,  338.) 
"  Die  beiden  Schweif  aste  waren  durchaus  nicht  mehr  scharf  begrenzt,  die  dunkle 
Zone    zwischen    beiden    heller    als    friiher   und    die   Neigung    beider    Aeste    gegen 

einander  war  seit  Octbr.  2  entschieden  starker  geworden Oct.  5  war  eine 

kleine  Unebenheit  in  der  Kriimmung  nicht  zu  verkennen,  die  seitdem  taglich 
zunahm  und  daraus  entstand,  dass  die  Grenzlinie  vom  Cometenkern  anfanglich  fast 
gradlinig  fortging  in  etwa  8°  Entfernung  aber  mit  einer  erheblichen  Krummung 
nach  rechts  hin  abbog  und  dann  eine  der  bisherigen  Grenze  etwa  parallele  Curve 

beschrieb 

"  Beobachtete  Puncte  im  vorangehenden  Schweifrande : 

M.  B.  Z.  o  1858.0  S  1858.0  a   ^  d  ^ 

Octbr.  5.333  219°  26'  +35°  55'  212°  6'  +19°  39' 

5.333  217    55  -f-50    25 

"  Beobachtete  Puncte  im  nachfolgenden  Schweifrande  : 

M.  B.  Z.  a  1858.0  8  1858.0 

Octbr.  5.333  211°  55'  +35°  55'  " 

A  lithograph  of  the  position  of  the  tail  among  the  stars  accompanies  the  above. 

CLINTON,  N.  Y.     OBSERVATORY  OF  HAMILTON  COLLEGE.     PETERS.     (Communicated  in  Mss.) 
"  The  dark  hollow  of  the  tail  seemed  to   have  a  parabolic  outline,  the  nucleus 
being  at  the   apex,  and   the   parameter  being  about   equal  to  the  breadth  of  the 
inner  corona.     The  light  within  it  decreased  towards  the  centre,  at  first  abruptly, 
and  then  slowly.     The  left  side  was  less  distinct  than  the  right." 

GENEVA.     PLANTAMOUR.     (Note  sur  la  Gamete  de  Donati,  p.  11.) 

"La  comete  etant  placee  a  212°.l  ascension  droite  et  -f-19°.7  declinaison,  j'ai 
note  la  trace  de  la  queue  pres  des  etoiles  suivantes : 

Ascension  droite.  Ddclinaison. 

p  Bouvier  217°  +30° 

7  Bouvier.  217  +39 

e  Bouvier  213.5  -f  52 

"Avant  d'atteindre  6  Bouvier,  la  queue  s'epanouissait,  surtout  4  1'ouest,  sur  un 
espace  assez  considerable,  dont  j'estimais  la  limite  la  plus  eloignee  de  la  comete 
&  212°  ascension  droite  et  -f~60°  declinaison;  elle  avait  ainsi  plus  de  40°  de 
longueur.  Si  on  calcule  la  position  de  points  situes  sur  le  prolongement  du  rayon 
vecteur,  a  des  distances  de  plus  en  plus  grand  es,  on  trouve : 
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Ascension  droite.  D&jlinaison. 

Comete,  rayon  vecteur  0.59  212M  +19°. 7 

1"  point  sur  le  prolongement     0.69  219  .1  +26  .4 

2ma  idem  0.79  228.0  +33.6 

3me  idem  0.89  238.9  +40.2 

4me  idem  0.99  251 .5  +45 .6 

"  -Le  prolongement  du  rayon  vecteur  se  projette  ainsi  sur  la  sphere  celeste 
suivant  un  arc,  qui  fait  un  angle  de  42D  avec  Tare  qui  joint  la  comete  avec  1'ex- 
tremite  de  la  queue,  mais  en  raison  de  la  courbure  de  celle-ci,  cet  angle  n'est 
que  d'une  vingtaine  de  degres,  si  on  prend  la  partie  de  la  queue  la  plus  rap- 
prochee  de  la  comete.  L'arc  sur  la  sphere  celeste  correspondant  £  un  prolonge- 
ment du  rayon  vecteur  de  0.4  est  de  41°.4 ;  on  peut  done  en  conclure,  la  longueur 
apparente  de  la  queue  etant  &  peu  pres  la  merne,  que  la  longueur  lineaire  de 
celle-ci  etait  egale  &  0.4,  soit  13.5  millions  de  lieues  (la  lieue  de  25  au  degre)." 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  262.) 

"  Ganz  unerwartet  zertheilte  sich  gegen  6h  45m  das  Gewolk  in  so  weit,  dass 
man  den  Kopf  des  Kometen  und  a  Bootis  sehr  gut  sehen  konnte ;  der  Stern  stand 
noch  ausserhalb  dem  Bereiche  des  Schweifes." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"  Lange  des  Schweifes  fur  das  blosse  Auge  =  37°  (sehr  klar). 

Grosste  Breite  des  Schweifes  =    5°." 

ALBANY,  NEW  YORK.     SEARLE  AND  TOOMER.     (Astron.  Journal,  No.  127,  p.  51,  and  119,  p.  183.) 
"  Front  edge  of  the  tail : 

Wash.  m.  s.  t.  a  d 

Oct.  5.310  215°  40'  +23°    0' 

5.310  218    25  29  20 

5.310  221      0  +38  30 

"Length  of  tail  22°;   max.  breadth  5°.     Toomer. 
27  ;        «          «         6 .     Searle." 

OXFORD,  ENG.     SLATTER.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  24.) 
"  The  tail  more    curved,   like    a  bright  plume    sweeping  upwards,  with  Arcturus 
enveloped   near    the    head,   enclosing    -y   Bootis,   central    at  the  widest    part,    and 
A  Bootis  just   at  its   boundary,   the    tip   reaching   to  the  triangle  formed  by  6,  t, 
x  Bootis.     This  was  the  fullest  size  it  attained." 

AYLESBURT.     SMYTH.      (Cycle   of  Celestial    Object*    continued    at   the    Hartwett    Observatory   to  1859.) 

A  sketch  of  the  tail. 
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POULKOVA.     O.  STRTTVE.     (Pidk.  Beob.  des   Grossen   Cometen  1858,  p.  9.) 

"  Der  dunkle  Zwischenraum  zwischen  den  beiden  Schweifhalften  ist  heute  erhe- 
blich  breiter  als  Sept.  30,  aber  an  den  Kandern  mehr  verwaschen  und  theilweise 
mit  Nebelmaterie  gefiillt.  Er  beginnt  gleich  beim  Kerne  und  schliesst  sich  fast 
der  ganzen  Breite  nach  an  die  nordliche  Begranzung  des  Fachers  an.  Seine 
mittlere  Kichtung  wurde  an  der  vorangehenden  Seite  zu  33^.0,  an  der  nachfolgenden 
zu  38°.5  gemessen. 

,  "  Die  Breite  des  Cometen  betrug,  in  5  Minuten  Abstand  vom  Kern,  ungef ahr  6', 
von  welchen  1'.5  auf  die  vorangehende  Schweifhalfte,  1'.5  auf  den  dunklen 
Zwischenraum  und  3'.0  auf  die  nachfolgende  Schweifhalfte  kommen. 

"Auch  dem  blossen  Auge  erschien  heute  die  vorangehende  Seite  des  Schweifs 
viel  verwaschener  wie  friiher 

"Der  Hauptschweif  erstreckte  sich  auch  heute  uber  6  Bootis  hinaus  und  hatte 
an  seinem  Ende  eine  Breite,  die  dem  Abstande  von  «  bis  £  Ursae  Maj.  gleich  kam, 
also  mindestens  von  4°." 

POULKOVA.    WINNECKE.     (PuTJc.  Beob.  des  Grossen  Cometen  1858,  p.  32.) 

"  Breite  des  Schweifes  im  Heliom.  Abstand  vom  Kerne  :     5'     Breite  :     5'.5 

w  u  a  ^g'  a  g' 

"          «        "         26'        "         14' 

"Der  dunkle  Eaum  in  der  Mitte  des  Schweifes  war  bedeutend  breiter  gewor- 
den ;  er  schloss  sich,  wie  immer,  unmittelbar  an  den  Kern  an.  Mit  blossem  Auge 
gesehen,  gewahrte  der  Comet  einen  iiberaus  prachtvollen  Anblick.  Der  gelbliche, 
starkgekriimmte  Hauptschweif  war  bis  etwa  einen  Grad  uber  die  Sterne  6,  t,  x 
Bootis  zu  verfolgen  und  ging  durch  diese  Gruppe,  so  dass  seine  L'ange  in  gerader 

Linie  gemessen,  uber  34°  betrug 

"  Die  Helligkeit  des  Hauptschweifes  loschte  sein  mattes  Licht  auf  1°  -  2°  Abstand 
von  ihm,  aus." 

The  following  description  of  the  peculiar  aspect  of  the  tail,  elsewhere  de- 
scribed as  a  deflection  from  its  regular  curve,  deserves  attention.  It  was  repeats 
edly  noticed  at  the  Observatory  of  Harvard  College,  and  allusions  more  or  less 
explicit  are  made  to  the  same  phenomenon  by  Heis,  Lais,  Jeanjaquet,  Planta- 
mour,  and  others.  The  figures  drawn  at  Markree,  at  the  Collegio  Romano,  and 
at  the  Observatory  of  Harvard  College,  on  the  8th  of  October,  are  all  strongly 
characterized  by  this  feature. 

TRETIRE,  ENG.     WEBB.      (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  23.) 
"To  the   naked  eye   there   was   a  remarkable  irregularity  in  the  curve   of  the 
tail,   which    gave    strongly  the  impression   of  the    exhaustion,  beyond    a    certain 
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distance,  of  the  projectile  or  repulsive  force,  and  of  a  consequent  diffusion  and 
dispersion  of  the  luminous  material.  This  was  first  noticed  on  the  evening  of 
the  transit  (Oct.  5th),  when  the  train  extended  in  a  regular  curve  as  far  as  a  and 
(i  Bootis,  which  were  near  its  centre ;  but  ahout  one  third  of  the  distance  between 
g  and  ?,  where  the  tail  attained  its  greatest  width,  the  convexity  began  to  be  a  little 
deflected  backwards  or  flattened  off  October  8  this  was  still  more  conspicuous." 
KINGSTON,  CANADA  WEST.  WILLIAMSON.  (Canadian  Journal,  Vol.  III.  p.  486.) 

"  The  head  was  about  a  degree  southeast  of  Arcturus,  with  a  tail  of  about  32°, 
which  was  nearly  its  maximum  length." 

The  aspect  of  the  Comet  to  the  naked  eye  on  October  5th  is  represented  on 
Plate  XIII.  Plate  XIV.  shows  the  relative  intensity  and  character  of  the  two 
branches  of  the  tail  at  larger  distances  from  the  nucleus  than  could  be  com- 
prised within  the  limits  of  one  of  the  telescopic  views.  The  fainter  branch  is 
scarcely  so  diffuse  as  it  should  have  been  represented,  and  the  tail  near  the  head 
is  rather  too  narrow.  The  outlines  of  the  tail  and  the  secondary  tails  will  be  found 
on  Plates  XXVI.  Section  II.  and  XXIV.  The  telescopic  view  is  represented  on 
Plate  XXXVII. 

1858.     October  6.     (Plates  XV.,  XXIV.,  XXVI.  Section  II.,  and  XXXVIII.) 

GOTTINGEN.     AUWERS.     (Aslron.  Nachrichten,  1167,  p.  236.) 

«  Hauptschweif  34°." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"Tail  extends  50°  reaching  to  a  Draconis,  7°  broad."  A  sketch  shows  the  pecu- 
liar columnar  structure,  or  alternation  of  bright  streaks  with  intermediate  darkness, 
in  the  more  remote  part  of  the  tail,  noticed  also  by  Lais  at  Dorpat  on  the  5th, 
and  subsequently  at  other  places.  The  "  streamers "  are  first  indicated  in  the 
sketch  at  a  point  where  there  is  an  abrupt  bending  backward  of  the  front  edge, 
about  22°  from  the  nucleus. 

BRESLAU.     GALLE.     (Astron.  Nachrichten,  1179,  p.  40.) 

"  Die  linke  scharf  begrenzte  Seite  des  Schweifes  ging  links  bei  s  Bootis  (um  £  e 
-  o  entfernt)  voriiber  und  endigte  zwischen  3  und  /3  Bootis,  naher  an  /3.  Die 
rechte  Seite  endigte  in  der  Gegend  von  a  Bootis  mit  der  Richtung  auf  y  Bootis." 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  270.) 

u  Der  Schweif  reichte  bis  iiber  die  Sterne  6,  i,  x  Bootis  hinaus  und  erreichte  an 
diesem  Tage  das  Maximum  der  Lange.  Die  Luft  war  ungemein  heiter.  Die 
Lichtstarke  des  Schweifes  war  im  ersten  Drittel  ungemein  gross,  dann  nahm  sie 
plotzlich  ab.  Im  letzten  Drittel  bei  j3  und  y  Bootis  kam  sie  der  Lichtstarke  der 
Milchstrasse  im  Sobieskischen  Schilde  und  im  Schwan  gleich,  von  da  glich  sie  dem 
7 
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Schiramer  der  Milchstrasse  an  ihren  schwachern  Theilen  oder  auch  dem  Scheme 
des  Zodiacallichtes.  An  diesem  Abende  bemerkte  ich  ganz  deutlich,  was  mir  schon 
seit  Anfang  des  Monats  aufgefallen  war,  dass  die  aussere  convexe  Seite  des 
Schweifes  in  der  Begrenzungscurve  gleichsam  einen  Bruch,  einen  Knick  zeigte, 
gleichsam  als  habe  sich  vom  dem  Schweife  irgend  ein  Theil  gelos't,  der  starker 
hervortrete.  Diese  Stelle  fand  ich  am  6""1  deutlich  zwischen  S  und  £  Bob'tis  bei 
220°  Eectascension  und  -(-31°  Declination,  etwa  in  der  Mitte  der  Curve.  Diese 
Anomalie  der  Begrenzungscurve  bemerkte  ich  zwar  noch  am  8ten  September  [?]  am 
9ten  aber  war  sie  verschwunden." 

A  manuscript  Chart  of  the  tail  with  the  neighboring  stars  has  also  been  commu- 
nicated. 

NEUCHATKL.    JEANJAQTTET.     (Souvenirs  de  la  Comete  de  1858,  p.  15.) 

"Contemplee  a  1'oeil  nu,  la  mysterieuse  apparition  offre  ce  soir  quelquechose  de 
bien  curieux:  sa  pointe,  au  lieu  de  suivre  la  direction  generale  de  1'astre  vers  le 

couchant,  detourne  vers  le  nord J'estime  qu'elle  peut  avoir  de  32  a  35 

degres  de  longueur,  le  sommet  du  panache,  au  moment  ou  le  noyau  touche  1'hori- 
zon,  allant  se  perdre  parmi  les  etoiles  les  plus  septentrionales  du  Bouvier,  sur  le 
prolongement  des  etoiles  Zeta  et  Eta  [?]  de  la  couronne  borealo."  •  [0,  i,  and  x 
Bootis  are  probably  intended.] 

DORPAT.     LAIS.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  58.) 

"Der  Schweif  sehr  ausgebreitet,  etwa  in  der  Mitte,  bei  e  Bootis  am  breitesten 
und  um  vieles  heller,  zeigt  schon  c.  6°  von  seinem  Kopfe  die  federfb'rmigen  Strahlen 
sehr  bestimmt.  Heute  hat  der  Comet  den  schonsten  Anblick,  indem  sein  Schweif 
zugleich  die  grosste  Ausdehnung  erreicht  hatte. 

"  Derselbe  reichte  von  n  Bootis  viber  x  Bootis  entschieden  hinaus  ohne  jedoch 
a  Draconis  zu  erreichen,  war  also  von  (17°  bis  60°)  mindestens  43°  lang.  Die 
helle  convexe  Seite  .ist  nicht  mehr  so  scharf  wie  friiher,  sondern  zeigt  verwaschene 
Rander,  wodurch  der  helle  Bogen  des  Schweifes  naher  zum  dunklen  Spalt  ziickt, 
der  nicht  nur  an  Lange,  sondern  auch  an  Breite  zugenommen  hat." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1173,  pp.  337,  338;  1174,  p.  341.) 

"  Beobachtete  Puncte  im  vorangehenden  Schweifrande : 

M.  B.  Z.  a  1858.0  3  1858.0  a  $•  S  /* 

Oct.  6.326  223°  21'  +28°  55'  215°  12'  -j-16°  48' 

6.326  224    29  +48    26 

"  Beobachtete  Puncte  im  nachfolgenden  Schweifrande : 

«  1858.0  d  1858.0      '• 

Oct.  6.326  216°  11'  +31°  55'  " 
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"  Am  6.  Oct.  war  dcr  Himmel  nur  theilweise  klar,  und  der  Schweif  des  Cometen 
abwechselnd  von  Wolken  verdeckt,  so  dass  ich  ihn  nur  in  einzelnen  Momenten  eini- 
germaassen  deutlich  sah.  Ich  babe  an  diesem  Tage  mehrere  Grenzcurven  einge- 
tragen,  die  jedoch  unter  sich  iiber  einen  Grad  abweichen,  und  habe  zur  Erlangung 
der  scbliesslichen  Positionen  das  Mittel  genommen.  Man  siebt  also,  dass  die 
Angaben  fur  diesen  Tag  mit  erheblicber  Unsicherheit  behaftet  sind." 

ALBANY,  NEW  YOEK.     SEARLE  AND  TOOJIEB.     (Astron.  Journal,  No.  127,  p.  51.) 
Wash.  in.  s   i.  a  S 

Oct.  6.310  221°  30'  +24°  30' 

6.310  225  2Q  35     0 

OBSERVATORY  OF  HARVARD  COLLEGE.     TCTTLE. 

u  Tail  50°  long,  and  very  much  diffused  beyond  10°  from  the  nucleus." 
A    sketch  shows   the  deflection  in  the  front  curve   at  a  point   about   25°  from 
the  nucleus  where  the  outline  was  broken  by  the  "streamers."     One  of  the  rays 
appears    to    be   the    same    with    the   new    secondary    tail    seen  on  the   preceding 
evening. 

VIENNA (Annalen  der   Wiener  Slernwarle,  F.  III.,  IX.  p.  180.) 

"Am  6  October  streifte  der  Ostrand  des  Schweifes  die  Sterne  e  und  /3  Bootis, 
und  endete  in  der  Nahe  von  t  Bootis.  Bis  zum  Sterne  «  Bootis  war  ein  heller 
Streifen  am  ostlichen  Rande  des  Schweifes  zu  verfolgen,  welcher  nahe  die  Gestalt 
einer  langgestreckten  Ellipse  hatte." 

Plate  XV.  gives  the  naked-eye  view  of  the  Comet  on  October  6th ;  Plates  XXVI. 
Section  II.  and  XXIV.,  the  outlines  of  the  tail  and  the  secondary  tails ;  Plate 
XXXVIII.,  the  telescopic  view. 

1858c     October  7.     (Plates  XVI.,  XXIV.,  and  XXVI.  Section  II.) 
MAUKREE.     COOPER.     (Obs.  of  Donatts  Comet  1858,  Markree,  p.  11.) 

"(7h  30m  m.  s.  t.)  The  tangent  to  the  tail  at  the  nucleus,  on  the  eastern  or 
following  side,  runs  through  S  Cor.  Bor.  Where  the  east  side  of  the  tail  forms  an 
isosceles  triangle  with  Arcturus  and  Mirac  («  Bootis),  the  tangent  runs  through 
fl  and  6  Cor.  Bor.,  subsequently  that  side  touches  i}  Cor.  Bor 

"  As  usual  the  east  side  of  the  tail  was  decidedly  brighter  than  the  other ;  the 
tail  itself  was  about  40°  in  length.  In  the  continuation  of  the  axis,  it  extended 
farthest." 

MUNSTEB.     HEIS.     (Astron.  Nachrichen,  1179,  p.  40.) 

"  Der  Schweif  erstreckte  sich  mit  der  linken,  scharf  begrenzten  Seite  bis  in  die 
Mitte  zwischen  /3  Coronaa  und  8  Bootis.  Rechts  endigte  derselbe  unweit  i  Bootis, 
um  a  s  links  von  diesem  Stern." 
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VIENNA.  HORNSTEIN  AND  WEISS.  (Annalen  der  Wiener  Sternwarte,  F.  III.,  IX.  pp.  180,  181.) 
"Die  Breite  des  zwischen  beiden  Schweifasten  befindlichen  dunklen  Eaumes 
hatte  zugenommen ;  allein  dieser  ganze  Kaum  schien  etwas  heller  und  mit  Licht- 
materie  erfiillt  zu  sein.  Ueberhaupt  erschienen  alle  Partien  des  Schweifes  mehr 
gleichmassig  verwaschen  als  an  den  vorhergehenden  Tagen ;  selbst  in  der  Nahe 
des  Kernes  war  dieser  Umstand  deutlich  zu  beobachten.  Das  diffuse  Licht  um 
den  Kopf  des  Cometen  war  starker  als  fruher.  Der  rechte  (vorangehende)  Ast 
hatte  (um  20h  19m  Sternzeit)  eine  Ausbiegung  nach  aussen  im  Parallelkreise  von 
-(-14°  9'.  Um  19h  55m  48s  Sternzeit  stand  der  an  diesem  Tage  zur  Ortsbestimmung 
des  Cometen  beniitzte  Vergleichstern,  um  20h  llm  Sternzeit  der  Stern  Lai.  26738, 
26740,  a  —  14h  33m  54s,  8  =  -j-14°  9'  in  der  Mitte  des  dunklen  Raumes  zwischen 
den  Schweifasten.  Der  Kern  hatte  an  Intensitat  zugenommen,  aber  die  facherartige 
Form  beibehalten.  Die  Lange  und  Breite  des  Schweifes  hatte  betrachtlich  zuge- 
nommen ;  der  Ostrand  streifte  i\  Coronse  und  /*  Bootis,  bog  sich  dann  zuriick,  war 
aber  noch  weit  iiber  /3  Bootis  hinaus  zu  verfolgen,  wahrend  der  Westrand  sich 
nach  |  Bootis  hin  wendete.  Fur  die  Position  der  helleren  Schweifpartien  waren 
folgende  Messungen  erhalten  worden :  — 

Mittlere  Wiener  Zeit:    8h  15m;      Position  des  Kernes:     «  14h  33m  21',       9  +13°  42'. 

S  +13°  53'        d  +14°     8'         d  +15°     1'      d  +15°  32' 

h      m       B  h      m      a 

Westlicher  Ast,  Westlicher  Rand      .«  14  33  44        «  14  34  21 

«     Hellste  Linie        .        .         33  55  34  39 

"  "     Oestlicher  Rand        .        .     34     4  84  56 

Oestlicher  Ast,    Westlicher  Rand  .         .         34  15  35  12 

"  "     Hellste  Linie    ...     34  40  35  32 

"  "     Oestlicher  Rand  35     2  36     0  14  39"  23*  14  41°"  22* 

Hieraus  folgt : 
Breite  des  ganzen  Schweifes  senkrecht  auf 

seine  Langenrichtung     .         .         .  12'.0  15'.2 

NEUCHATEL.     JEANJAQUET.     (Souvenirs  de  la  Compete  de  1858,  p.  16.) 

"A  la  vue  simple,  la  comete  se  presente  avec  la  meme  particularite  que  hier, 
detournement  de  la  pointe  vers  le  nord.  La  partie  superieure  du  panache  te- 
moigne  a  son  tour  de  cette  singularite  ;  il  semble  qu'un  grand  vent  la  fouette  et 
la  force  a  s'incliner  aussi  vers  le  pole." 

DORP  AT.     LAIS.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  58.) 

"  Der  dunkle  Spalt  ist  noch  langer  und  breiter  geworden.  Zugleich  bildet  der 
Schweif  nicht  mehr  wie  fruher  an  der  hellsten  Seite  einen  vollkommen  begrenzten 
Bogen,  sondern  der  schon  am  vorhergehenden  Abende  verwaschen  erscheinende 
Rand  zeigt  gleich  der  mattern  Seite  entschieden  federfonnige  Ausstrahlungen,  die 
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am  breitesten  und  deutlichsten  in  der  Nahe  der  Krone  sind.  Die  convexe  Bogen- 
gestalt  jedoch  ist  sehr  regelmassig,  durch  ihre  grosse  Helligkeit  bis  an  das 
Schweifende  zu  verfolgen,  wodurch  dieser  Bogen,  der  in  seiner  Kriimmung  einen 
vollen  Quadranten  bildet,  mit  dem  Kiel  einer  Feder  zu  vergleichen  war,  deren 
Fahnen  auf  der  einen  Seite  breiter  als  auf  der  andern  ist.  Der  Schweif  endet  etwas 
siidlich  von  i  Draconis,  so  dass  der  Comet  etwa  von  £  Bootis  (20°)  *  bis  i  Draconis 
(58°)  sich  erstreckend,  eine  scheinbare  Lange  von  38°  in  Declination  hatte."  * 

DOBPAT.     MADLEK.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  46.) 

u  Die  Spalte  im  Schweif  ist  breiter  geworden." 

KBEMSMUNSTEB.     RESLHUBEB.     (Astron.  Nachrichten,  11 69,  pp.  263,  264.) 

"  Schweif  ist  stark  gekriimmt,  bei  44  Grade  lang,  an  der  breitesten  Stelle  bei 
10  Grade  breit ;  die  Kriimmung  auf  der  convexen  (westlichen)  Seite  regelmassig, 
der  Rand  gut  begrenzt  und  hell ;  auf  der  concaven  Seite  ist  alles  mehr  verwas- 
chen,  die  Lichtintensitat  viel  geringer ;  hi  £  der  Lange  Entfernung  vom  Kerne 
verbreitet  sich  die  Schweifmaterie  in  so  auflfallender  Weise,  gleichsam  als  kb'nnten 
bei  seiner  schnellen  Vorwartsbewegung  die  entfernteren  feinen  Theilchen  des 
Schweifes  nicht  schnell  genug  nachfolgen." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

u  Lange  des  Schweifes  fur  das  blosse  Auge  =  46°  (sehr  klar). 
Grb'sste  Breite  des  Schweifes  =    8°." 

POCLKOVA.     O.  STBUVE.     (Pulk.  Beob.  des   Grossen  Cometen  1858,  p.  11.) 

"  Fiir  den  dunklen  Zwischenraum  zwischen  den  beiden  Schweifhalften,  der  jetzt 
viel  breiter  geworden,  aber  zum  Theil  mit  Nebelmaterie  gefullt  ist,  wurde  ge- 
funden  :  — 

Richtung  der  vorangehenden  Seite         35°.0 
"  "     nachfolgenden       "  50.0 

Diese  Richtungen  sind  die  mittleren  bis  etwa  6'  Abstand  vom  Kern. 

"Mit  blossem^Auge  wurden  noch  folgende  Beobachtungen  iiber  den  Schweif 
hinzugefugt.  Der  Nebenschweif  ging  einen  halben  Grad  nordlich  bei  a  Coronae 
vorbei  und  erstreckte  sich  durch  das  ganze  Sternbild  der  Corona.  Die  Breite  des 
Hauptschweifs  ist  in  der  Hohe  von  a  Coronse  gleich  dem  Abstande  zwischen  i  und 
6  CoronaB  oder  nahezu  6°.  Die  letzten  Spuren  des  Hauptschweifs  lassen  sich 
verfolgen  bis  etwa  2°  jenseits  i  Draconis." 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  pp.  32,  33.) 

"  Der  helle  Schweif  endete  erst  einen  Grad  jenseits  x  und  t  Bootis,  die  in  ihm 

•  The  declination  of  £  Bootis  is  -(-14°  20'.     The  length  of  the  tail  by  this  observation  is  about  47°. 
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standen,   war    also  uber  40°  lang.     t/>  Herculis   und   /3  Bootis  standen   gleichzeitig 
in  ihm,  so  dass  seine  Breite  in  27°  Abstand  vom  Kopfe  83  -  9'  betrug."  * 

The  view  of  the  Comet  to  the  naked  eye  on  October  7th  is  given  on  Plate  XVI. ; 
the  outlines  of  the  tail  and  the  secondary  tails,  on  Plates  XXVL  Section  II., 
and  XXIV. 

Observations  upon  the  deflection  of  the  tail  are  most  numerous  on  the  8th. 
Its  decided  character  was  soon  after  lost  in  the  increasing  diffusion  and  faintness 
of  the  Comet. 

1858.     October  8.     (Plates  XVTL,  XXTV.,  XXV.,  XXV(.>   XXVI.  Section  II.,  and  XXXIX.) 

OBSERVATORY  OP  HARVARD   COLLEGE.    W.  C.  BOND. 

u fjh  3Qm  m  g  i  ipQe  ra(jjU8  of  curvature  of  the  brightest  part  of  the  tail  is 
about  40°.  The  light  I  trace  steadily  7°  beyond  a  Coronae.  There  is  an  evident 
increase  of  length  and  breadth.  At  the  outer  part  it  must  be  7°  to  10°  broad." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"To  the  naked  eye  the  tail  presented  a  very  curious  division  into  bands  (at  a 
point  indicated  in  a  sketch,  Plate  XXV(a)),  above  and  to  the  left  [?]  of  Corona 
Borealis,  —  five  or  six  could  be  distinguished,  half  a  degree  or  less  in  breadth,  wjth 
clear,  well-defined  outlines,  and  perfectly  resembling  auroral  streamers,  excepting 
that  they  kept  their  position  permanently,  that  is,  without  motion  sensible  to  the 
eye :  they  diverged  from  a  point  between  the  sun  and  the  nucleus.  Tail  sweeps 
faint  as  far  as  a  point  vertically  over  Mizar.  This  gives  the  length  52V 

OBSERVATORY  OP  HARVARD  COLLEGE.     E.  F.  BOND. 

A  sketch  of  the  Comet  exhibiting  the  light  and  dark  bands,  and  the  deflection 
of  the  "curve  in  the  upper  part,  Plate  XXV(a). 

CAMBRIDGE,  ENG.     CHALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  19.) 

"  To  the  naked  eye  the  tail  appeared  more  diffused  than  on  October  5,  especially 
at  its  extremity.  The  greatest  apparent  curvature  was  at  the  distance  from  the 
nucleus  of  one  fourth  its  length.  The  length  was  but  little  diminished. 

MARKREE.     COOPER  AND  GRAHAM.     (Obs.  of  Donatfg  Comet  1858,  Markree,  p.  12.) 

«  yh  ^fjm  m  g  t  ^  very  satisfactory  drawing  of  the  entire  object,  as  seen  with  the 
naked  eye,  -was  made  about  a  quarter  to  eight  o'clock,  on  Argelander's  Atlas.  It 
could  be  faintly  traced  to  the  line  joining  a  Cor.  Bor.  and  y  Bootis,  from  a  little 
eastward  of  the  former  to  about  the  same  distance  eastward  of  the  latter ;  upward 
from  thence  it  gradually  diminished,  slightly  concave  on  the  east  side,  nearly  straight 
on  the  west,  until  the  boundary  lines  ended  respectively  in  %  and  ifj  Herculis.  Thus 
the  eastern  or  following  boundary  of  the  tail  was  convex  from  the  nucleus  to  a 

*  The  distance  from  /J  Bootis  to  y  Herculis  (»,  and  r,  Bootis)  is  5°  40'. 
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Cor.  Bor. ;  thence  to  %  Herculis  it  was  slightly  concave ;  the  western  boundary 
was  concave  from  the  nucleus  to  y  Bootis ;  thence  to  ?/>  Herculis  nearly  straight. 
Southeast  of  the  line  joining  a  Cor.  Bor.  and  ?  Bootis,  the  tail  was  very  decidedly 
brighter  than  on  the  other  side  of  this  line,  the  change  in  the  intensity  of  light 
being  abrupt  and  remarkable ;  in  fact,  the  brighter  portion  of  the  tail  ended  nearly 
in  a  point  at  a  Cor.  Bor.  Its  northwestern  boundary  was  slightly  concave.  When 
closely  scrutinized,  the  whole  Comet  had  very  much  the  appearance  of  a  bird's  wing. 
According  to  the  above,  the  length  of  the  tail  was  about  33°,  its  breadth,  at  the 
widest,  6°.  7.  We  omitted  to  mention  that  the  tail,  near  the  nucleus,  consisted, 
as  heretofore,  of  two  streams  of  light,  leaving  a  dark,  parabolic  space  in  the 
centre,  with  the  nucleus  at  its  vertex." 

A  valuable  chart  accompanies  the  above,  in  which  the  character  of  the  deflection 
of  the  upper  portion  of  the  tail  is  clearly  marked,  as  will  be  seen  in  the  tracing 
on  Plate  XXV(a). 

Mr.  Cooper  has  communicated  to  me  a  more  particular  account  of  the  separation 
between  the  brighter  and  fainter  portions  of  the  tail ;  he  describes  it  as  quite 
sharp,  the  boundary  being  very  nearly  in  a  straight  line  from  a  Coronae  to  £  Bootis. 

OBSERVATORY  OF  HARVARD  COLLEGE.     FETTE. 

Drawing  of  the  Comet  and  stars  near  it.     The  outlines  are  -given  on  Plate  XXV(a). 

BRESLAU.     GALLE.     (Astron.  Nachrichten,  1179,  pp.  40,  41.) 

"  Es  konnten  nur  in  der  Dammerung  einige  Beobachtungen  gemacht  werden, 
indem  der  Himmel  sich  bald  nachher  bewolkte.  Der  Schweif  endete  etwas  links 
von  Gemma." 

LIVERPOOL.     HARTNTTP.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  56.) 

«  Length  of  tail  35  .     Greatest  diameter  7°  30'. 

"  Distance  from  centre  of  nucleus  to  front  of  coma         .         .  =  3'  36" 

"Diameter  of  coma   at  right  angles  to  tail   measured  through 

centre  of  nucleus         .         .         .         .         .         .'  .         .    =  8' 46"" 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  270.) 

"Hatte  sich  der  Schweif,  obgleich  der  Himmel  heiter  war,  gegen  die  vorherge- 
henden  Tage  ungemein  verkiirzt.  Er  reichte  nur  bis  zu  <p,  p.,  v  Bootis." 

A  manuscript  chart  of  the  tail  and  neighboring  stars  has  been  communicated 
by  Prof.  Heis.  ^» 

DORPAT.     LAIS.     (Beob.  Kaiserl  Sternw.  Dorpat,  Vol.  XV.  p.  58.) 

u  Die  federfb'rmige  Ausstrahlung  auf  der  W.  Seite  ist  noch  deutlicher  geworden 
und  die  Breite  des  ganzen  Schweifes  hat  noch  zugenommen,  wahrend  der  helle 
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Bogen  in  den  beiden  federformigen  Ausstrahlungen,  keine  regelmassig  fortlau- 
fende  Kriimmung  zeigt,  sondern  etwa  auf  \  der  Lange  eine  auffallende  Biegung 
macht.  Der  dunkle  Spalt  1st  sehr  augenfallig,  und  kann  weit  iiber  die  halbe 
Lange  des  Schweifes  hinaus  verfolgt  werderi." 

BATAVIA.     OTJDEMANS.     (Astron.  Nachrichten,  1183,  p.  107.) 

"Schweif  16°  Lange." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  317;  1173,  p.  337;  1174,  p.  341.) 

"Traten  heute  einige  feine  Streifen  saulenartig  aus  der  Begrenzung  des  Schweifes 

bervor.     Ibre  Ricbtung  machte  mit  der  vorangehenden  Schweifgrenze  einen  Winkel 

von  etwa  10°." 

"  Beobachtete  Puncte  im  vorangehenden  Scbweifrande  :  — 

M.  B.  Z.  a  1858.0  8  1858.0  a  $  3  & 

Oct.  8.319  232°  10'  +25°  26'          221°  27'         +10°  30' 

8.319  235  54  +42  51" 

"  Die  Beobachtungen  des  8  October  sind  aus  einem  andern  Grunde  unsicher. 
Ich  babe  schon  §  1  in  der  Beschreibung  der  Erscheinungen  erwahnt,  dass  ich  an 
diesem  Tage  zuerst  den  vorangehenden  Band  verwaschen,  gewissermassen  ausge- 
zackt,  gesehen  habe.  Die  hiedurch  hervorgebrachte  Unsicherheit  der  Grenzen, 
verbunden  mit  der  grossen  Lichtschwache  des  Schweifes  in  seinen  oberen  Theilen, 
macht  mir  die  starken  Abweichungen  dieses  Tages  hinreichend  erklarlich." 
MADRAS.  POWELL.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  65.) 
*  Outline  of  envelope  ragged,  the  tail  reaching  a  little  beyond  a  Coronae  Bo- 
realis.  On  the  lower  side  the  light  shades  off  almost  imperceptibly ;  on  the  upper, 
though  ragged,  it  terminates  comparatively  abruptly.  The  darkness  down  the 
envelope  scarcely  so  clear  as  before.  Nucleus  about  as  bright  as  Mars  or  a  Lyrse. 
The  shape  of  the  envelope  bears  a  resemblance  to  a  pen,  being  narrow  at  the 
head,  and  after  a  short  space  suddenly  spreading  on  the  lower  side  like  the 
feather  of  a  quill." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"Lange  des  Schweifes  fur  das  blosse  Auge  =  53°  (sehr  klar). 

Grosste  Breite  des  Schweifes  =  15°.0." 

ALBANY,  NEW  YORK.     SEARLE  AND  TOOMER.     (Astro^.  Journal,  No.  127,  p.  51.) 
"Wash.  m.  s.  t.  «  d 

Oct.  8.275  228°  27'  16°  40' 

8.275  230  35  20  40 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  delT   Osserv.  del  Cottegio  Romano,  1859,  p.  15.) 

"Si  conserva    pure    all'    osservatorio  un  disegno    della   cometa  come  era  visibile 
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ad  occhio  nudo,  ove  si  ebbe  cura  di  far  rilevare  la  forma  curva  dell'  estremiti 
della  coda,  e  quella  specie  di  materia  sparsa  che  1'  accompagnava,  irregolarmente 
diffusa  che  si  potrebbe  credere  affatto  uscita  dalla  sfera  d'  attrazione  della  cometa 
e  perduta.*  Questa  materia  era  sempre  visibile  dalla  parte  della  curvatura  inte- 
riore  della  coda  la  quale  riusciva  percio  mal  terminata,  mentre  la  esteriore  era 
benissimo  decisa ;  avuto  riguardo  alia  sua  posizione,  resta  assicurato  che  la  parte 
piu  sfumata  era  dal  lato  che  la  cometa  abbandonava  col  suo  corso." 

In  a  copy  of  the  valuable  drawing  mentioned  above,  communicated  by  P.  Secchi, 
the  deflection  has  the  same  decided  character  which  appears  in  the  drawings  at 
Markree  and  at  the  Observatory  of  Harvard  College.  For  a  tracing  of  the  out- 
line, see  Plate  XXV(a). 

OXFORD.     SLATTER.     (Monthly  Notices  Royal  Aslr.  Soc.,  Vol.  XIX.  p.  24.) 
"Again  to  the  naked  eye  a  perceptible  change,  the  head  having  become  much 
brighter  since  the  5th.     The  tail  also  apparently  more  condensed  on  the  brighter 
side,  and  much  fainter  in  its  upper  part  above  a  Coronse." 

TRETIRE,  ENG.  WEBB.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  23.) 
"  October  8,  this  (i.  e.  the  deflection  observed  on  the  5th)  was  still  more  con- 
spicuous; the  curve  of  the  antecedent  side,  which  was  carried  regularly  up  to 
a  Coronoe,  being  subsequently  deflected  from  the  direction  of  d  Draconis,  to  which 
it  had  previously  tended,  towards  a  fresh  point  between  i  and  £  Draconis,  about 
one  third  of  their  distance  from  the  latter  star,  as  far  as  could  be  ascertained 
in  making  an  estimate  of  so  very  dim  an  object ;  sometimes  I  thought  that 
£  Draconis  was  the  point  indicated.  The  fainter  branch  could  not  be  well  made 
out  higher  than  y  Bootis;  beyond  this  star  it  seemed,  if  anything,  to  approxi- 
mate again  towards  the  other  branch ;  and  the  general  impression  of  this  side 
of  the  tail  was  that  of  spreading  out  like  a  feather,  as  compared  with  the  more 
definite  aspect  of  the  convex  edge.  The  whole  length  on  this  evening  could 
not  have  been  less  than  45° ;  the  greatest  breadth,  as  measured  by  a  Coronse  and 
•y  Bootis,  about  7°." 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen  Cometen  1858,  p.  33.) 

"  Die  Zone  im  Innern  des  Schweifes  ist  heute  bei  weitem  nicht  mehr  so  dunkel 
als  friiher.;  an  den  Randern  des  Schweifes  und  auf  zwei  bis  drei  Minuten  Abstand 
von  ihnen,  ist  die  Helligkeit,  wie  immer,  sehr  viel  grosser. 

"Im  Abstande  vom  Kerne  13';   Breite  des  Schweifes   13'. 
«  «  «         «       26'  •        "        "         "  15'. 

"  Der   Schweif  liess  sich  bis  2°  iiber  \p  Herculis  Tiinaus  verfolgen,  woraus   seine 

•  "  Quel  raggio  retto  e  sottile  che  trovasi  indicate  da  Bond  ed  altri,  non  fu  veduto  da  noi." 

8 
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Lange  sich  zu  35°  ergiebt.  In  der  Nahe  von  a  Coronae,  das  auf  der  linken 
Schweifgranze  stand,  also  in  20°  Entfernung  vom  Kerne,  war  der  Schweif  7°  breit. 
Hochst  auffallend  war  die  saulenartige  Schichtung  der  obern  Schweifpartien.  Den 
zweiten  Schweif  konnte  ich  durchaus  nicht  wahrnehmen." 

VIENNA (Annalen  der   Wiener   Sternwarte,  F.  III.,  IX.  p.  181.) 

"  Der  Ostrand  des  Schweifes  ging  bei  a,  £,  und  fj,  Coronas  voriiber  bis  gegen 
y  Bootis,  wahrend  der  Westrand  sich  bis  %  Bootis  ausbreitete." 

The  appearance  of  the  Cornet  to  the  naked  eye  on  October  8th  is  represented 
on  Plate  XVII. ;  the  outlines  of  the  tail,  on  Plate  XXVI.  Section  II. ;  the  second- 
ary tails,  on  Plates  XVII.  and  XXIV. ;  and  the  telescopic  aspect,  on  Plate  XXXIX. 
The  position  of  the  light-axis  is  given  in  a  chart  on  Plate  XXV.  The  outlines 
on  Plate  XXV(a)  have  been  traced  from  drawings  made  at  Home,  Markree,  and 
the  Observatory  of  Harvard  College. 

1858.     October  9.     (Plates  XVIIL,  XXIV.,  XXVI.  Section  III.,  and  XL.) 
GOTTINGEN.     AUWERS.     (Astron.  Nachrichten,  1167,  p.  237.) 
"Die  grosste  Lange  des  Hauptschweifs  fand  ich  Octob.  9  =  41°." 
OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"The   tail  extends  faintly  20°  or  more  beyond  Corona  Borealis." 

• 
CAMBRIDGE,  ENG.     CIIALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  19.) 

"To  the  naked  eye  the  tail  was   fainter   and   still  more  diffused  than  on  Octo- 
ber 8,  but  nearly  of  the   same  length." 
OPORTO.     PORTUGAL.     BARON  DE  FORRESTER. 
Sketch  of  Comet  and  stars  in  its  neighborhood. 
MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  pp.  270,   271.) 

"  War  gleichfalls  bei  heiterer  Witterung  der  Schweif  nur  bis  zur  obern  Grenze 
der  Krone  sichtbar.  Die  am  Kopfe  des  Cometen  beriihrend  an  die  aussere  Be- 
grenzungscurve  gelegte  Linie  ging  zwischen  die  Sterne  a  und  8  Serpentis." 

A  manuscript  Chart  of  the  tail  and  neighboring  stars  has  also  been  communicated. 

SACRAMENTO.    LOGAN.     (Astron.  Journal,  No.  119,  p.  184.) 

"  Tail  30°  long." 

* 

DORPAT.     LAIS.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  58.) 

»  "  Der  Schweif  beginnt  schon  in  der  Nahe  des  Kopfes  sich  bedeutend  auszubreiten 
und  zeigt  daher  im  weitern  Verlauf  eine  alle  bisherigen  Erscheinungen  uber- 
treffende  Breite.  Das  ganze  Sternbild  der  Krone  wurde  an  der  breitesten  Stelle 
nicht  nur  bedeckt,  sondern  sogar  ein  wenig  iiberragt,  so  dass  dieses  Sternbild 
einen  bequemen  Massstab  fur  die  bedeutende  Breite  an  diesem  Tage  abgab,  die 
mindestens  10°  betrug.  Die  federformige  Ausstrahlung  der  W.  Seite  war  wieder 
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zum  grossen  Theil  verschwunden,  daflir  bildete  aber  der  hellste  Theil  des  Schweifes, 
durch  das  besonders  helle  Licht  dcsselben,  gewisscrmassen  eine  fur  sich  abge- 
schlossene  garbenformige  Gestalt,  mit  der  vielleicht  die  gestern  beobachtete  plot/liche 
Biegung  in  Zusammenhang  steht,  deren  Spitze  bis  s  Coronoe  reichte,  und  aus  deren 
einer  Seite  die  strahlenformigen  matten  Theile  des  iibrigen  Schweifes  herauszu- 
schiessen  schienen,  dessen  letzten  matten  Spuren  in  der  Gegend  von  0  Draconis 
verschwanden." 

This  would  give  a  length  of  54°. 

DORPAT.     MADLER.     (Beob.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  48.) 

"  Die  dunkle  Spalte  im  Schweife  wird  jetzt  allabendlich  breiter  und  augenfalliger." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  317,  and  1174,  pp.  342,  343.) 

"Der  Schweif  gewahnte  einen  eigenthiimlichen  Anblick.  In  etwa  24°  Abstand 
vom  Kern,  trat  aus  der  vorangehenden  convexen  Seite  eine  helle  Lichtsaule  etwa 
30'  links  von  6  Coronas  hervor,  die  ich  mehrere  Grade  weit  ausserhalb  des  Schweifes 
verfolgen  konnte.  Ihr  Licht  war  heller  als  das  der  nachstgelegenen  Schweiftheile, 
so  dass  man  sie  bis  tief  in  den  Schweif  hinunter  wahrnehmen  konnte.  Auf  beiden 
Seiten  war  sie  von  ahnlichen,  aber  schwachern  und  kiirzern  Saulen  umgeben,  die 
auf  der  linken  Seite  die  Grenze  des  Schweifes  durchbrachen  und  ihr  ein  unregel- 
massiges  Ansehen  gaben,  auf  der  rechten  dagegen  sich  allmalig  mit  dem  hellen 
Schweifgrunde  vermischten,  auf  den  sie  sich  projicirten.  Der  Schweif  war  hiedurch 
in  zwei  Theile  getheilt,  einen  untern  hellen  und  schmalen,  und  einen  oberen  sehr 
diffusen  und  ausgebreiteten.  Der  heutige  Abend  gewahrte  iiberhaupt  die  gross- 
artigste  Erscheinung  des  Schweifes,  dessen  ausserste,  noch  mit  MUhe  wahrnehmbare 
Grenze,  der  Kechnung  zufolge,  50°  eines  grossten  Kreises  vom  Kern  entfernt 
war 

"  Der  bislang  scharf begrenzte  vorangehende  Rand  war  in  seinen  mittleren 
Theilen  am  9  Oct.  von  mehreren  hellen  Saulen  durchbrochen,  die  sich  in  grb'sserer 
Ausdehnung  iiber  den  unteren  Theil  des  Schweifes  verbreiteten  und  sich  durch 
ihre  Helligkeit  von  dem  Grunde,  auf  dem  sie  lagen,  deutlich  abhoben 

"Beobachtete  Puncte  im  Schweif:  — 

M.  B.  Z.  a  1858.0  ^  S  1858.0  a  $•  S  ^ 

Octbr.  9.288  244°    8'  +52°  57'          224°  27'  -f-7°  11' 

240   41  29   27 

238   26  27   17 

230   12  +18   37." 

A  lithograph  accompanies  the  above. 
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VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"  Lange  des  Schweifes  fur  das  blosse  Auge  =  58°  (sehr  klar). 

Grosste  Breite  des  Schweifes  =  12°.0." 

ALBANY,  NEW  YORK.     SEARLE  AND  TOOMER.     (Astron.  Journal,  No.  119,  p.  184;  No.  127,  p.  51.) 
"Length  of  tail  33°.  Searle. 

"          "         30;  Breadth  10°.     Toomer." 
"  The  following  are  the  positions  of  points  on  the  front  edge :  — 

Wash.  m.  s.  t.  a  S 

Oct.  9.333  230°    0'  +10°    0' 

9.333  235  35  18  35 

9.333  239  30  +27  30" 

OXFORD.     SLATTER.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  25.) 

"  The  tail  had  greatly  diminished  in  length,  not  reaching  much,  if  at  all,  above 
a  Cor.  Bor." 

POULKOVA.    0.  STRUVE.     (PuDc.  JBeob.  des  Grossen  Cometen  1858,  p.  13.) 

"In  5  Minuten  Abstand  vom  Kern  wurde  die  ganze  Breite  des  Schweifs  auf 
6'  geschatzt.  Von  diesen  kommen  1'.5  auf  den  vorangehenden  hellen  Theil,  2'  auf 
den  dunkleren  Streif,  und  2'.5  auf  den  nachfolgenden  hellen  Theil.  Der  dunklere 
Streif  ist  sehr  unbestimmt  begranzt  und  viel  mehr  mit  Nebelmaterie  gefullt,  \vie 
friiher,  daher  auch  keine  Messungen  iiber  seine  Richtung  angestellt  werden  konnten. 

"  Um  20h  40m  machte  Lieutenant  Smysloff  mit  blossem  Auge  eine  sorgfaltige 
Verzeichnung  der  Sterne,  durch  welche  der  Schweif  passirte.  In  demselben  waren 
besonders  zwei  dunklere  Streifen  auffallend,  welche  sich  in  der  Nachbarschaft  von 
a  Coronse  zu  einer  Spitze  vereinigten  und  nahe  bei  x  und  £  Coronae  vorbei- 
gingen." 

A  lithograph  accompanying  the  above  shows  the  tail  extending  over  0  and  i 
Draconis  to  a  distance  of  above  55°  from  the  nucleus. 

HUNT'S  CORNERS,  NEW  YORK.     SWIFT.     (Astron.  Journal,  No.  118,  p.  176.) 

"On  the  evening  of  the  9th  instant  I  noticed  what  seemed  to  be  a  multiple 
appearance  of  its  tail.  The  tail  was  distinctly,  though  faintly,  visible  to  j?  Herculis, 
and  considerably  curved,  the  curve  of  the  concavity  differing  from  that  of  the 
convexity.  The  tail,  for  about  5°  from  j?  Herculis,  seemed  divided  into  several 
parts;  or  rather,  there  were  visible  three  dark  stripes,  some  5°  in  length,  and 
near  the  centre,  the  middle  one  being  most  conspicuous.  By  looking  a  little  to 
one  side,  I  fancied  that  I  could  see  five.  I  am  describing  the  appearance  to  the 
naked  eye.  I  observed  the  same  appearances  the  following  evening,  but  they 
were  not  so  striking." 


FIGURE   AND   POSITION   OF   THE   TAIL.  61 

PERRY  CITY,  NEW  YORK.     TROWBRIDGE.     (Astron.  Journal,  No.  118,  p.  176.) 
«  I  noticed,  on  the  evening  of  the  9th  instant,  that  the  tail  of  the  Comet  appeared 
to  the  naked  eye  divided  into  four  branches,   throughout   the  last   10°  of  its  ex- 
tremity.    I  tried  many  means  to  see  if  it  were  not  an  optical  illusion,  but  found 
it  divided  every  time.     I  saw  it  so  again  on  the  10th,  but  not  so  plain." 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen  Cometen  1858,  p.  33.) 

"Die  gleichmassige  Farbung  der  Axe  des  Schweifes  hat  noch  zugenommen. 

"Fiirs  blosse  Auge  betragt  die  Liinge  des  Schweifes  37°;  es  hatte  sich  die 
gestern  bemerkte  Schichtung  und  saulenartige  Structur  des  obern  Theiles  vom 
Schweife  noch  mehr  ausgebildet.  Die  beiden  hellsten  S'aulen  hatten  eine  ge- 
meinschaftliche  Spitze  in  a  Corona?,  von  wo  sie  divergirend  aufstiegen,  so  dass 
die  eine  durch  i  Coronae,  die  andere  durch  -x,  Corona?  ging.  Dort  waren  sie  \°  - 1° 
breit.  Sie  hatten  viel  Aehnlichkeit  mit  Nordlichtstrahlen  und  verlangerten  und 
verkiirzten  sich  wie  diese  mit  grosser  Schnelligkeit.  Spater  als  der  Comet  unter- 
gegangen  war,  bemerkte  man  von  diesen  Strahlen  Nichts;  der  nordliche  Himmel 
war  aber  durch  Nordlichtschein  sehr  hell." 

The  view  of  the  Comet  to  the  naked  eye  on    October  9th   is  represented   on 
Plate  XVIII. ;  the  outlines  of  the  tail,  on  Plate  XXVI.  Section  III.  ;  the  secondary 
.tails,  on  Plates  XVIII.  and  XXIV.;  and  the  telescopic  view,  on  Plate  XL. 
1858.     October  10.     (Plates  XIX.,  XXIV.,  XXVL  Section  III.,  and^XLI.) 
The  10th  was   the    day  of  the  nearest    approach  of  the    Comet   to   the  earth. 
It    appeared  in  its  greatest  expansion,    but  with   increasing    diffuseness    and  dim- 
ness of  outline. 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

The  tail  showed  clearly  the  strange  alternation  of  dark  and  bright  bands.  They 
were  5°  long  by  20'  to  30'  broad,  and  dive'rged  but  little  from  one  another, 
resembling  the  streamers  which  often  break  up  the  continuity  of  an  auroral  arch. 

The  tail  was  about  10°  broad  near  Corona  Borealis,  reaching  nearly  to  a  line  join- 
ing a  Lyra?  and  /3  Ursa?  Minoris.  In  the  telescopic  view,  the  contrast  between 
the  brightness  of  the  two  sides  of  the  tail  was  far  less  marked  than  it  has  been. 

The  distance  from  the  nucleus  to  a  point  on  the  line  from  a  Lyra?  to  /3  Ursa? 
Minoris,  towards  which  the  tail  was  directed,  gives  nearly  64°  for  its  extreme 
length,  measured  on  the  arc  of  a  great  circle.  This  was  the  greatest  extent 
observed  during  the  apparition  of  the  Comet. 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  271.) 

"Der  Schweif  hatte  im  Vergleich  zu  dem  vorhergehende  Tage  an   Lange  nicht 
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verloren,  dagegen  war  er  breiter  geworden,  etwa  10°  gegen  das  Ende  hin.  Die 
Tangentiallinie  ging  zwischen  a  und  s  Serpentis." 

A  manuscript  chart  of  the  tail  and  neighboring  stars  has  been  communicated 
by  Prof.  Heis. 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  pp.  317,  318;  1174,  p.  343.) 

"  Am  folgenden  Abend  des  10  Octbr.  zeigte  sich  dieselbe  Erscheinung.  Der 
Schweif  war  ganz  wie  gestern  in  zwei  Theile  getheilt;  die  hervortretenden  Saulen 
an  der  linken  Seite  waren  aber  erheblich  weiter  zu  verfolgen  als  gestern.  Die 
oberen  Partien  dagegen  batten  an  Helligkeit  abgenommen.  Die  Lange  des 
Schweifes  betrug  noch  40°,  die  grosste  Ausdehnung  in  der  Breite,  die  am  heutigen 
Abend  ihr  Maximum  erreichte,  war  nicht  geringer  als  10°. 

"  Der  Winkel,  welchen  die  Verlangerungen  der  Schweifaste  mit  einander  bildeten, 
war  grosser  als"  in  den  friihern  Tagen,  so  dass  seit  Ende  Septbr.  eine  bestandige 
Zunahme  dieses  Winkels  stattgefunden  hat." 

"  Beobachtete  Puncte  im  Schweife  :  - 

M.  B.  Z.  «  1858.0  8  1858.0  a  $>  8  $t 

Oct.  10.319  243°  56'  +24°  27'  227°  36'  +3°  32' 

10.319  234  54  15   53 

10.319  240  12  +17   27" 

DESSAU.     SCHWABS.     (Astron.  Nachrichten,  1165,  p.  208.) 

"  Der  Schweif  blieb  fortwahrend  auf  der  convexen  Seite  heller,  jedoch  war  der 
TJnterschied  mit  der  concaven  geringer  als  friiher.  Die  schattenartige  Stelle  am 
Kern,  so  wie  die  Lichtschwache  im  mittleren  Theile  des  Schweifes,  zeigten  sich 
weniger  augenfallig  als  friiher." 

ALBANY,  NEW  YORK.  SEARLE  AND  TOOMER.  (Astron.  Journal,  No.  119,  p.  184;  127,  p.  51.) 
"The  length  of  the  main  portion  of  the  tail  was  37°;  one  of  the  faint  branches, 
however,  extended  to  the  length  of  43°.  The  breadth  at  8  Serpentis  was  41°,  the 
bright  portion  tapering  from  that  point  to  the  extremity,  where  the  breadth, 
including  faint  branches,  was  roughly  estimated  at  10°.  Mr.  Toomer  estimated 
the  length  as  40°,  and  the  maximum  breadth  as  16°. 
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MUSSOOREE,  IxniA.  (Lat.  +30°  17'.  Long.  5h  12»  E.)  TENNANT.  (Monthly  Notices  Royal  Aitr. 
Soc.,  Vol.  XIX.  p.  186.) 

"  The  tail  of  the  Comet  extended  to  a  point  in  the  line  between  /3  Herculis 
and  m  [« ?]  Coronao ;  distance  from  /3  one  third  of  distance  of  i\  [« ?]." 

TBETIRE,  ENG.     WEBB.      (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  23.) 

"The  curvature  appeared  regular  as  far  as  a  line  joining  a  Coronas  and  £  Her- 
culis, or  perhaps  a  little  farther ;  thence  a  fainter  ray  of  considerable  breadth  was 
deflected  at  a  large  angle,  perhaps  60°,  as  far  as  the  stars  of  Quadrans  MuraUs. 
This  portion  was  very  feeble,  but  certain,  and  looked  quite  like  a  scattered  and 
abandoned  vapor.  Another  observer  agreed  with  me  in  suspecting  that  it  was 
less  bright  at  its  connection  with  the  regular  tail  than  a  little  farther  off." 

Taking  the  centre  of  the  constellation  Quadrans  Muralis  in  AR  232°,  Dec.  -(-52°, 
this  gives  48°  for  the  length  of  the  tail. 

The  appearance  of  the  Comet  on  the  10th  of  October  to  the  naked  eye  is 
represented  on  Plate  XIX. ;  the  outlines  of  the  tail,  on  Plate  XXVI.  Section  III. ; 
and  the  secondary  tail,  on  Plates  XXIV.  and  XIX.  The  telescopic  aspect  is 
represented  on  Plate  XLI. 

1858.     October  11.     (Plates  XX.,  XXIV.,  XXVI.  Section  III.,  and  XLH.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOXD. 

"  The  dark  stripe  in  the  axis  is  scarcely  discernible.  Possibly  this  may  be  owing 
to  the  diffusion  of  light  caused  by  haze  in  the  sky ;  but  I  think  that  a  change 
has  really  taken  place,  and  that,  even  to  the  naked  eye,  the  preceding  (convex) 
side  of  the  train  is  scarcely  as  bright  as  the  other."  (This  remark  probably  ap- 
plies only  to  the  part  near  the  nucleus.) 

CAMBRIDGE,  ENG.     CHALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  19.) 
"  Greater  angular  separation  of  the  streams  of  the  tail ;  the  hood  not  so  definitely 
bounded,  the  central  brightness  rounder,  probably  owing  to  the  state  of  the  atmos- 
phere, the  comet  being  low. 

"  A  sketch  exhibited  a  determination  of  the  hood  towards  the  left  side,  but  the 
two  streams  of  the  tail  of  equal  intensity.  To  the  naked  eye  the  tail  was  much 
spread  out  laterally,  especially  at  the  extreme  part,  and  the  nucleus  was  less 
bright.  The  length  of  the  tail  was  judged,  by  reference  to  stars,  to  be  30°." 

MARKREE.     COOPER.     ( Obs.  of  Donates  Comet  1858,  Markree,  p.  13.) 

"  The  tail  seems  a  little  more  bent  near  the  head  than  heretofore.  Mr.  Cooper 
remarks  that  the  brighter  portion  still  comes  to  a  point  a  little  above  the  middle 
on  the  east  side." 
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LIVERPOOL.     HARTNTJP.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  56.) 

'•'Distance  from  centre  of  nucleus  to  front  of  coma  .     =    4'  19" 

"  Diameter  of  coma  at  right  angles  to   tail,  measured  through 

centre  of  nucleus  .         .         .         .  .  '      .         =10'  39". " 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  271.) 

"  Bei  nebeliger  Luft  konnte  der  Schweif  nur  29°  weit  verfolgt  werden." 
A  manuscript  chart  of  the  tail    and   of  neighboring    stars    has  also    been    com- 
municated. 

VIENNA.     HORNSTEIN.     (Annalen  der   Wiener  Sternwarte,  F.  III.,  IX.  p.  181.) 
"Am  11   October    ging  der  Ostrand  des    Schweifes  bei  «  Serpentis    vorbei,  und 
reichte  weit  fiber  s  *   Herculis  hinaus,    wahrend    der    Westrand  A  und  y  Serpentis 
und  v  Herculis  beruhrte. 

"Von  diesem  Tage  an  nahm  die  L'ange  des  Schweifes  nicht  mehr  zu,  aber  die 
Breite  vergrosserte  sich  noch  erheblich." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"  L'ange  des  Schweifes  fur  das  blosse  Auge         .         .     =  60°   (sehr  klar). 
Grosste  Breite  des  Schweifes  =  1S°.0. "  f 

OXFORD.     SLATTER.     (Monthly  Notices  Royal  Astr.   Soc.,  Vol.  XIX.  p.  25.) 

u  The  tail  had  become  gradually  more  and  more  curved." 

TRETIRE,  ENG.     WEBB.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  24.) 

"  The  tail  has  lost  all  the  deflected  prolongation,  and  extends  in  a  simple 
curve  a  little  above  £  Herculis,  perhaps  to  v,  its  concave  part  is  much  scattered, 
and  it  has  probably  a  breadth  of  8°  or  10°." 

The  appearance  of  the  Comet  to  the  naked  eye  on  October  llth  is  represented 
on  Plate  XX. ;  the  outlines  of  the  tail,  on  Plate  XXVI.  Section  III.,  and  Plate 
XXIV.  The  telescopic  view  is  represented  on  Plate  XLII. 

1858.     October  12.     (Plates  XXL,  XXIV.,  XXVI.  Section  III,  and  Fig.  6.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  Cleared  suddenly  after  the  head  of  the  comet  had  set.  The  tail  was  nearly 
vertical,  reaching  to  within  12°  of  a  Lyrae.  The  bright  and  dark  bands  are  not 
so  evident  as  they  have  been,  but  there  is  one  prominent  streak  rising  higher 
than  the  rest.  The  light  of  the  train  is  evidently  waning." 

*  s  Herculis  being  a  star  of  only  the  6th  magnitude,  and  in  the  neighborhood  of  several  much 
brighter  stars,  is  not  likely  to  have  been  taken  for  a  point  of  reference  ;  it  is  probable  that  this  is  an 
error,  —  perhaps  a  misprint  for  £  Herculis.  There  is  an  error  also  in  the  star  designated  as  v  Her- 
culis. 

t  This  was  the  maximum  observed  breadth  of  the  tail. 
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SHIP  "  CHARLES."  (Lat.  S.  35°  50'.  Long.  21°  8'  W.)  CALLOW.  (Monthly  Notices  Royal  Astr. 
Soc.,  Vol.  XIX.  p.  49.) 

"  Two  stars,  one  of  which  belonged  to  the  bow  of  Sagittarius  [Serpens  ?],  were 
visible  through  the  luminous  vapor  of  the  tail ;  one  of  these  stars  [p  Serpentis  ?] 
was  2°  0'  distant  from  the  nucleus,  as  near  as  could  be  observed  with  the  aid 
of  a  sextant.  The  nucleus  was  very  bright,  and  visible  after  sunset  before  any 
stars  in  the  same  region  of  the  heavens  ;  being  also  seen  through  cumulus  and 
cumulo-stratus  clouds." 

MELBOURNE,  AUSTRALIA.     ELLERT.     (Photographic   Copy  and  Lithograph.) 

Sketch  of  the  Comet. 

OPORTO,  PORTUGAL.    BARON  DE  FORRESTER.     (Mss.  Copy  communicated.) 

Sketch  of  the  Comet  and  stars  near  it. 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  271.) 

"  Die  Luft  war  ausgezeichnet  hell.  Sowohl  der  Kopf  als  der  Schweif  des  Gome- 
ten  hatten  im  Vergleich  zu  den  vorhergehenden  Tagen  ungemein  an  Helligkeit 
verloren.  Die  Breite  des  Schweifes,  dessen  Licht  sehr  diffus  war,  betrug  zwischen 
a  und  /3  Herculis  13°.  Auffallend  war  es  mir  dass  der  Schweif  im  Vergleich  zu 
den  vorhergehenden  Tagen,  wieder  an  Lange  gewonnen  hatte.  Ich  konnte  ihn 
deutlich  bis  8  Herculis,  35  Grad  weit  verfolgen." 

A  manuscript  chart  of  the  Comet  and  of  stars  in  its  neighborhood  has  also 
been  communicated. 

DORPAT.     LAIS.     (Seob.  Kaiterl.  Sternw.  Dorpat,  Vol.  XV.  p.  59.) 

"  Die  scheinbare  Grosse  des  Schweifes  hat  bedeutend  abgenommen,  sein  Ende 
reicht  bis  8  Herculis." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  318;  1174,  pp.  342,  343.) 

"  Die    Erscheinung    des  Schweifes   war    von    den    fruhern    ganzlich  verschieden. 

Die  ganze  linke  Seite  der  Coma  und  des  dem  Kern   zunachst  gelegenen 

Schweifes   war   weit   heller,    als    die  rechte.     Die  Ausdehnung  des  Nebels  auf  der 

Sonnenseite   mochte    etwa   2-3'    betragen Die  Begrenzung    der    vorange- 

henden  Seite  hatte  in  etwa  6°  Abstand  vom  Kern  cine  starke  Krummung  nach 
rechts,  bildete  dann  fast  20°  weit  eine  wenig  convexe  Kriimmung  und  bog  sich 
am  oberen  Ende,  wo  der  Schweif  in  eine  Spitze  unter  8  Herculis  verlief,  noch 
etwas  weiter  nach  rechts  hiniiber.  Die  rechte  Seite  war  durch  eine  doppelt  ge- 
kriimmte  Curve  begrenzt,  die  aber  offenbar  noch  von  einer  sehr  schwachen 
Dunstmasse  umgeben  war,  deren  Grenzen  ins  Unbestimmte  verliefen.  Die  Mat- 
tigkeit  des  Schweiflichts,  verglichen  mit  dem  hellen  Glanze  in  den  Tagen  vom 
4ten  zum  9ten  October,  war  auflallend." 
9 
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"  Am  12ten  war  der  vorangehende  Rand  weniger  zuruckgebogen,  der  nachfolgende 
Rand  gewissermassen  doppelt,  wie  die  fur  diesen  Tag  gegebene  Zeichnung  es 
deutlicher  als  eine  Beschreibung  zeigt.  Hiernach  scbien  es,  als  ob  seit  dem  O""1 
October  sich  ein  zweiter  Schweif  aus  dem  Hauptschweife  herausgedriingt  habe, 
dessen  Theilchen  eine  weniger  gekriimmte  Curve  verfolgten,  als  die  des  Haupt- 
schweifes.  Letzteren  konnte  man  am  9ten  und  10*"  sehr  deutlich  in  grosser  Aus- 
dehnung,  aber  verwaschen  und  von  Tag  zu  Tag  verkiirzt,  wahrnehmen 

"  Beobachtete  Puncte  im  Schweif :  — 

M.  B.  Z.  a  1858.0  S  1858.0  a   ^  d  ^ 

Oct.  12.308  250°  45'  -f  13°  30'  233°  26'  —3°  30' 

245  58  5  47 

243     3  +10     0" 

A  lithograph  accompanies  the  above. 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  65.) 

"  The  tail  much  longer,   but  fainter ;  the  axial  darkness  down  the   envelope  not 

visible." 

The  appearance  of  the  Comet  to  the  naked  eye  on  October  12th  is  represented  on 

Plate  XXI. ;  and  the  outlines  of  the  tail,  on  Plates  XXIV.  and  XXVI.  Section  III. 

1858.     October  13.     (Plates  XXIH.,  XXIV.,  and  XXVI.  Section  III.) 

MELBOURNE,  AUSTRALIA.     ELLERT.     (Photographic   Copy  and  Lithograph.)' 

Sketch  of  the  Comet. 

OPORTO,  PORTUGAL.     BARON  DE  FORRESTER.     (Mss.  Copy  communicated.) 

Sketch  of  the  Comet  and  stars  near  it. 

GENEVA.     PLANTAMOUR.     (Note  sur  la  Comete  de  Donati,  p.  12.) 

"Malgre  1'eclat  de  la  lune,  qui  etait  presque  dans  son  premier  quartier  et  assez 
voisine  de  la  comete,  j'ai  estime  la  longueur  de  la  queue  a  plus  de  32°;  la 
comete  se  trouvait  alors  a  236°  15'  ascension  droite  et  — 6°  57'  declinaison,  et  la 
queue  passait  pres  des  etoiles  suivantes:  — 

Ascension  droite.  Declinaison. 

Un  peu  a  1'ouest  de  s  Ophiuchus         242°  —  4° 

Pres  de  x  Ophiuchus         252  -j-10 

Pres  de  x  Hercule  256  -(-14.5 

"Jusqu'a  a  Hercule,  sur  une  longueur  de  29°,  la  queue  etait  parfaitement  dis- 
tincte  et  bien  terminee ;  au  dela  de  cette  etoile,  je  pouvais  encore  la  distinguer, 
mais  faiblement,  sur  une  longueur  de  quelques  degres,  dans  la  direction  de  262° 
ascension  droite  et  -f20°  declinaison.  Si  on  calcule  la  position  de  points  situes 
sur  le  prolongement  du  rayon  vecteur,  on  trouve  :  — 
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Ascension  droite.  De'clinaison. 

Comete,  rayon  vecteur                     0.05                 236°  15'  — 6°  57' 

1"  point  sur  le  prolongement         0.75                 246  26  6  10 


idem  0.85  257  25  5 


6 


3me  idem  0.95  268  25  —3  49 

"  Le  prolongement  du  rayon  vecteur  se  projette  sur  la  sphere  celeste  suivant 
un  arc,  qui  fait  un  angle  de  27°  avec  la  partie  de  la  queue  comprise  entre  la 
comete  et  a  Ophiuchus,  et  un  angle  de  43°  avec  un  arc  qui  passerait  par  la 
comete  et  x  Hercule.  L'arc  sur  la  sphere  celeste  correspondant  a  un  prolonge- 
ment du  rayon  vecteur  egal  a  0.3  est  de  32°  10',  on  pent  ainsi  admettre  que  ce 
jour-la  la  longueur  lineaire  de  la  queue  etait  egale  a  0.3,  soit  10.5  millions  de 
lieues." 

POULKOVA.     O.  STRUVE.     (PuOc.  Beob.  des  Grossen  Cometen  1858,  p.  14.) 

"  Ausdehnung  des  Cometen  : 

Auf  der  vorangehenden  Seite  zu  .         .         .     80" 
«         nachfolgenden          "  \\         .       120" 

"  In  dem  Abstande  von  3'  wurde  die  Breite  des  Cometen  auf  6'  -  7'  geschatzt. 
Von  diesen  kommen  beilaufig  1'  auf  die  dem  Schweife  vorangehende  schwache 
Nebelmasse,  1'.5  auf  den  hellsten  Theil  der  vorangehenden  Schweifhalfte,  2'  auf 

den   dunklen    Zwischenraum,    und  2'.5  auf  die  nachfolgende  Schweifhalfte 

Lieutenant  Smysloff  verzeichnete  aber  noch  mit  blossem  Auge  den  Lauf  des 
Schweifs  zwischen  den  Sternen.  Die  letzten  Spuren  desselben  glaubte  ich  auf 
halbem  Wege  zwischen  a  Herculis  und  a  Lyrae  zu  erkennen.  Die  Breite  des 
Schweifs  hatte  seit  dem  9  October  noch  merklich  zugenommen ;  von  dunklen 
Streifen  in  denselben  war  heute  nichts  zu  erkennen." 

A  lithograph  accompanies  the  above. 

POULKOVA.     WINNECKE.     (Putt:.  Beob.  des   Grossen  Cometen  1858,  p.  33.) 

"Der  Schweif  ist  entschieden  schwacher  geworden,  jedoch  konnte  man  noch 
Spuren  davon  jenseit  a  Herculis  wahrnehmen,  woraus  eine  L'ange  von  30°  folgt." 

The  appearance  of  the  Comet  to  the  naked  eye  on  October  13th  is  represented 
on  Plate  XXIII.;  and  the  outlines  of  the  tail,  on  Plates  XXIV.  and  XXVI. 
Section  III. 

1858.     October  14.     (Plate  XXIV.  and  Fig.  7.) 

MELBOURNE,  AUSTRALIA.     ELLERY.     (Photograph   Copy  and  Lithograph?) 

Sketch  of  the  Comet. 

OPORTO,  PORTUGAL.     BARON  DE  FORRESTER.     (Mss.  Copy  communicated.) 

Sketch  of  the  Comet  and  stars  near  it 
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VIENNA.     HOENSTEIN.     (Annakn  der  Wiener  Sternwarte,  F.  III.,  IX.  pp.  181,  182.) 

"Am  14  und  15  October der  dunkle  Theil  des  Schweifes  zwischen  den 

Aesten  war  sehr  unbestimmt  begrenzt.'  Dieser  letztere  Raum  schien  sich  von  Tag 
zu  Tag  mehr  mit  Lichtmaterie  zu  fullen." 

CAPE  OF  GOOD  HOPE.    MACLEAR.     {Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  77.) 

"Length  of  tail  14°." 

DOKPAT.     MADLER.     (Beol.  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  50.) 

"Das  Ende  des  Schweifes  war  gegen  a  Ophiuchi  gerichtet,  doch  konnte  nicht 
entschieden  werden  ob  er  diesen  Stern  erreichte." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"  Lange  des  Schweifes  fur  das  blosse  Auge    .         .     34°.0 
Grb'sste  Breite   des  Schweifes    ....         14°.0 " 

FRIGATE  "NOVARRA."     (Lat.  S.  8°  36'.    Long.  161°  43' W.)     WULLERSTORF.     (Astron.  Nachrichten, 

1190,  p.  217.) 
"  Lange  des  Lichtschweifes :  33°  20' ;  ziemlich  reine  Luft." 

The  outlines  of  the  tail  on  October  14th  are  represented  on  Plate  XXIV. 

1858.     October  15.     (Plates  XXII.,  XXIV.,  and  XLIII.) 
OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  Tail  15°  long ;  may  be  as  bright  to  the  naked  eye  as  a  star  of  the  3d 
magnitude." 

OPORTO,  PORTUGAL.     BARON  DE  FORRESTER.     (Mss.  Copy  communicated.) 
Sketch  of  Comet  and  stars  near  it. 

BRESLAU.     GALLE.     (Astron.  Nachrichten,  1179,  p.  41.) 

"  Der  Comet  zeigte  im  Ganzen  noch  dasselbe  Ansehen  wie  in  der  vorigen 
Woche,  indess  war  die  Luft  in  der  Nahe  des  Horizontes  zu  dunstig,  um  fiber  die 
allmaligen  Abstufungen  der  Helligkeit  und  deren  Grenzen  Genaueres  bemerken  zu 
konnen.  Der  vom  Kern  ausgehende  Facher  oder  Biischel  schien  mit  seiner  Cen- 
trallinie  nicht  genau  das  Schweif-Conoid  zu  halbiren,  sondern  n'aher  der  Eichtung 
des  breiteren  Zweiges  (rechts  im  F.)  sich  auszuschliessen.  —  Der  Schweif  ging 
zwischen  £  und  j?  Ophiuchi  hindurch,  um  \  £  ??  naher  an  £." 

CLINTON,  N.  Y.     OBSERVATORY  OF  HAMILTON  COLLEGE.     PETERS.     (Communicated  in  Mss.) 
"  The  dark  stripe  in  the  axis  very  distinct,  and  was  traced  for  more  than  half 
a  degree.  —  Its  deviation  to  the  right  of  the  axis  of  the  tail  was  striking." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"Lange  des  Schweifes  fur  das  blosse  Auge         .         .     20°.0 
Grosste  Breite  des  Schweifes  5°.0  " 


•       M  'Y  •    f.  r  ' 

;   : .    al     .  '     •  • 
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ALBANY,  NEW  YORK.     SEARLE  AND  TOOMER.     (Astron.  Journal,  No.  127,  p.  51.) 
Wash.  in.  -.  i.  a  S 

"Oct.  15.290  245°  25'  —13°  507 

15.290  259    42  —   6      5" 

KINGSTON,  CANADA  WEST.     WILLIAMSON.     (Canadian  Journal,  Vol.  III.  p.  487.) 
"  On   the    15th,    the   tail,  though   much    fainter    and   diminished    in    magnitude, 
appeared  broader  and  of  a  more  hyperbolic  form  than  before." 

The  appearance  of  the  Comet  to  the  naked  eye  on  October  15th  is  represented 
on  Plate  XXII.  j  the  outlines  of  the  tail,  on  Plate  XXIV.  j  and  the  telescopic  view, 
on  Plate  XLIII. 

After  the  middle  of  October  the  Comet  was  best  seen  from  the  southern 
hemisphere,  but  the  more  distant  parts  of  the  tail  had  become  too  faint  to 
attract  notice. 

1858.    October  16.    (Plate  xxiv.) 

MARKREE.     COOPER.     (04*.  of  Donates  Comet  1858,  Marlcree,  p.  13.) 

"Mr.  Cooper  also  observed  that  the  tail  seemed  to  diverge  at  a  greater  angle 
than  on  former  nights ;  this  he  noticed  first  with  an  opera-glass,  and  found  that 
the  telescope  confirmed  his  impression.  He  could  trace  the  tail  with  the  opera- 
glass  about  3D.  He  fancied  that  it  was  considerably  bent  near  the  head." 

BRESLAU.     GALLE.     (Astron.  Nachrichten,  1179,  p.  42.) 

"  Das  Ansehen  des  Cometen  wie  gestern.  Der  Kern  sehr  hell  vor  dem  iibrigen 
Nebel  hervortretend.  Der  Schweif,  noch  immer  gekrummt,  trifil  die  Linie 
?  i/l  Ophiuchi  naher  an  i},  so  dass  diese  Linie  in  dem  Verhaltniss  2  :  3  getheilt 
wird." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  819.) 

"Der  letzte  Abend,  an  welchem  ich  den  Cometen  sah,  war  der  des  IG1™  Octbr. 

•  •      • 

Ich  glaubte  nur  noch  wahrzunehmen,  dass  die  dunkle    Zone   zwischen  den 

Schweifasten  beinahe  verschwunden  war." 

VIENNA.     SCHMIDT.     ( Communicated  in  Mss.) 

"Lange  des  Schweifes  fur  das  blosse  Auge    .         .     8°.0 
Grosste  Breite  des  Schweifes     ....         2°.0 " 

VIENNA.     WEISS.     (Annalen  der   Wiener  Sternwarte,  F.  III.,  IX.  p.  182.) 

"  Er  [referring  to  the  dark  opening  between  the  branches  of  the  tail]  am  16 
October  selbst  in  der  Nahe  des  Kernes  von  den  helleren  Schweifpartien  nur 
wenig  mehr  unterschieden  war." 

The  outlines  of  the  tail  on  October  16th  are  given  on  Plate  XXIV. 
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1858.  October  17.    (Plate  XXIV.) 

MELBOURNE,  AUSTRALIA.     ELLERT. 

Photographic  copies  of  drawings  and  lithographs  representing  the  appearance 
of  the  tail  among  the  stars. 

NEUCHATEL.     JEANJAQUET.     (Souvenirs  de  la  Compete  de  1858,  p.  19.) 

"Les  bords,  vu  1'obscurite  mediane,  sont  toujours  la  partie  la  plus  eclairee  de 
1'appendice." 

CLINTON,  N.  Y.     OBSERVATORY  or  HAMILTON  COLLEGE.     PETERS.     (Communicated  in  Mss.) 

"  The  tail  appeared  pretty  bright  at  the  edges,  and  its  breadth,  at  15'  from  the 
nucleus,  was  estimated  to  be  10'  between  the  outside  limits  of  the  bright  light. 
The  estimate  was  carefully  made." 

VIENNA.     SCHMIDT.     (Communicated  in  Mss.) 

"  Lange  des  Schweifes  fur  das  blosse  Auge     .         .     4° 
Grb'sste  Breite  des  Schweifes     .         .         .         .         1°' 

The  outlines  of  the  tail  on  October  17th  are  represented  on  Plate  XXIV. 

1858.    October  18.    (Plate  XLIV.) 
OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"  Comet  greatly  diminished  in  brightness  ;  near  the  nucleus  the  north  branch 
of  the  tail  brightest." 

The  telescopic  appearance  of  the  Comet  at  this  date  is  represented  on  Plate  XLIV. 
1858.    October  19.    (Plate  XLV.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.   P.  BOND. 

"  The  tail  is  still  curved  as  usual,  but  an  arc  of  only  5°  or  6°  is  plainly  seen. 
No  difference  in  the  brightness  of  the  two  sides  is  noticeable.  In  the  finder  it 
looks  much  more  compressed  towards  the  axis  than  usual,  being  only  6'  wide  at 
50'  from  the  nucleus,  the  outlines  being  nearly  parallel  at  15'.  In  the  great 
refractor,  its  breadth  at  12'  from  the  nucleus  is  5'." 

The  above  measurements  of  the  width  of  the  tail  show  a  great  change  from 
its  previous  aspect.  It  should  not,  however,  be  overlooked,  that,  at  the  low 
altitude  of  the  Comet,  the  extinction  by  the  atmosphere  must  have  obliterated 
any  faint  nebulosity  which  may  have  existed  outside  of  the  above  limits.  The 
numbers  given  are  confirmed  by  Maclear's  measurements  on  the  23d  and  30th,  at 
the  Cape  of  Good  Hope.* 

*  In  the  great  Comet  II.  of  1861,  a  similar  change  occurred.  On  the  3d  of  August  the  tail,  viewed 
with  the  great  refractor  at  the  Observatory  of  Harvard  College,  had  apparently  collapsed,  within  a  distance 
of  half  a  degree  from  the  nucleus,  to  scarcely  one  eighth  of  its  previous  width ;  but  a  comparison  of  its 
aspect  in  different  telescopes  showed  that  the  former  outlines  still  remained,  although  easily  overlooked, 
under  an  unfavorable  atmosphere  like  that  through  which  the  Comet  was  seen  in  the  present  instance. 
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The    appearance  of   the    Comet  in  the  telescope  on  October  19th   and    20th  is 
represented  on  Plates  XLV.  and  XLVI. 

1858.     October  20.     (Plate  XLVI.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

The  telescopic  aspect  of  the  Comet  is  represented  on  Plate  XLVI. 

1858.    October  21. 

Rio  JANEIRO.     LIAIS.     (Comptes  Rendus,  XLVIII.  p.  625.) 

"  Longueur  de  la  queue,  qui  etait  de   12  degres  au  moins  le  21  Octobre." 

1858.    October  22. 

CAPE  OF  GOOD  HOPE.    MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  77.) 
"  Moonlight  and  the  glare  of    Venus  prevent    a    correct   estimate  of  the  length 
of  the  tail ;  it  appears  to  be  about  4°.     The  head  is  still  bright." 

1858.    October  23. 

CAPE  OF   GOOD   HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.   77.) 

"Diameter  of  the  tail  half-way  down    =  8'  24"." 
1858.    October  24.    (Figs.  8.  and  8b.) 

MELBOURNE,  AUSTRALIA.     ELLERT. 

Lithograph  representing  the   appearance  of  tail  with  the    telescope   and   among 
the  stars,  from  which  Figs  8a  and   8*  have  been  taken. 

Fig.   «••  Fig.    8b. 


The  curve  of  the  tail  tends  slightly  in  a  direction  opposed  to  that  which  had 
hitherto  distinguished  it.  The  northern  edge,  near  the  nucleus,  is  also  brighter  than 
the  southern.  It  deserves  attention,  that  the  drawing  on  November  7th,  Fig.  9, 
indicates  the  same  peculiarity,  but  more  strongly  marked,  the  northern  side  being 
prolonged  considerably  beyond  the  other,  and  brought  nearly  to  a  point  at  its 
extremity.  The  bending  of  this  side  towards  the  south  is  quite  decided,  indicating, 
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if  the    figure    may  be  relied    on,    an  anomaly  resembling  that   noticed  about  the 
1st  of  September.* 

A  series  of  views  communicated  by  the  kindness  of  R  L.  J.  Ellery,  Esq.,  Director 
of  the  Observatory  of  Williamstown,  Victoria,  shows  the  bifurcation  of  the  tail  on 
the  12th  of  October,  and  on  the  13th  and  17th,  though  less  strongly ;  the  southern 
branch  being,  according  to  Mr.  Ellery's  description,  the  brightest ;  f  the  two  diverg- 
ing at  an  angle  of  from  four  to  seven  or  eight  degrees ;  but  on  November  12th 
there  is  no  indication  of  division  into  two  branches. 

The  nebulous  patch  towards  which  the  tail  tends  in  Fig.  8b  is  in  AR.  265°  50', 
Dec.  — 34°  42',  which  may  be  taken  as  its  terminal  point  at  this  date.  This  is 
the  last  observation  by  the  naked  eye  sufficiently  precise  to  fix  the  position 
of  the  tail. 

BRELUM.     (Lat.  +11°  55'.     Long.  E.  104°  50'.)     ARNOUX.     (Comptes  Rendus,  XLVIII.  p.  852.) 
"  Queue,  qui  soustendait  un  arc  de  la  voute  celeste  d'environ  10  .degres." 

The  Comet  was  seen  for  the  last  time  at  the  Observatory  of  Harvard  College 
on  October  25th,  at  an  altitude  of  3°,  the  sky  being  very  clear.  The  nucleus  was 
still  bright,  but  the  tail  was  only  1°  long. 

1858.    October  27. 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  65.) 
"Tail  4°  to  5°." 

1858.    October  30. 

CAPE  OP  GOOD  HOPE.    MACLEAR.     (Memoirs   Royal  Astr.  Soc.,  Vol.  XXIX.  p.  77.) 
"The  Comet's  tail   is  inclined  northwards    of   the  parallel  7°.      The  interval    be- 
tween   the  transit  of  the  head  and  end  of  the  tail  =  7m  45".     Breadth  of  head 
=  4'  5".     Breadth  of  tail  half-way  down  =  7'  12"." 

1858.    October  31. 

CAPE  or   GOOD  HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.    77.) 

"  Interval  between  the  transit  of  head  and  end  of  tail  =  7m  20s.  Tail  inclined 
northward  of  the  parallel  6'  35"  [6°  35'  ?].  The  end  of  the  tail  on  the  north  side 
appears  like  a  feather-edge  torn  off" 

1858.    November  4. 

SHIP  "  CHARLES."     CALLOW.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XX.  p.  50.) 

"  Comet  visible  for  a   short  time  this  evening ;   it  is    now    in   the    constellation 

*  Compare  the  remarks  on  this   subject  under  that  date. 

t  Compare,  however,  the  observations  on  October  24  and  November  7. 
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Corona  Australia ;  its  shape  is  somewhat  altered,  the  head  being  more  pointed 
and  the  tail  like  a  double  bow."  Perhaps  referring  to  the  bifurcation  of  the 
tail. 

1858.    November  7.    (Fig.  9.) 

MELBOURNE,  AUSTRALIA.    ELLERY. 

Lithograph  of  Comet. 

The  figure  on  November  7,  as  well  as  that  on  October  24,  is  remarkable  for  an 
indicated  change  in  the  direction  of  the  curvature  of  the  tail.  The  rightrhand 
branch  has  also  become  longer  than  the  other. 

Fig.  10. 


1858.    November  10. 

FRIGATE  "  NOVARRA."     WULLERSTORF.     (Astron.  Nachrichten,  1190,  p.  218.) 
"  Bei    vb'llig    klarem    Wetter    mit   freiem    Auge    keine    Spur   vom    Cometen   zu 
sehen." 
1858.    November  12.    (Fig.  10.) 

MELBOURNE,  AUSTRALIA.     ELLERY. 

Lithograph  of  Comet,  from  which  Fig.  10  has  been  copied. 

1858.    December  3. 

Eio  JANEIRO.    LIAIS.     (Comptes  fiendus,  XLVTII.  p.  625.) 

a  La  longueur  de  la  queue s'est  reduite  graduellement  jusqu'a  0°  55' 

environ  le  3  decembre.  Cette  queue  a  disparu  du  3  au  6  de  ce  dernier  inois,  la 
comete  ayant  pris  une  forme  spherique  avec  le  noyau  un  peu  excentrique  et 
place  du  cote  du  soleil." 

1858.    December  8. 

Rio  JANEIRO.     LIAIS.     (Comptes  Rendus,  XL VIII.  p.  625.) 

"Une  petite  queue  conique  parut    vouloir  se    reformer  le  8  decembre  et  avait 
disparu  le  10." 

10 
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1858.  December  23. 

CAPE  OF  GOOD  HOPE.    MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.   p.  73.) 
"  The  Comet  is  now  merely  a  faint,  nebulous  body,  about  90"  in  diameter,  with 
a  slight  central  condensation  of  light.     No  trace  of  a  tail." 

The  last  allusion  to  the  tail  is  on  the  following  date,  one  hundred  and  seventy- 
seven  days  after  its  first  appearance,  and  two  hundred  and  fifty  from  the  dis- 
covery of  the  Comet. 

1859.  February  7. 

SANTIAGO,  CHILI.    MOESTA.     (Astron.  Nachrichten,  1257,  p.   132.) 

"Am  7*"  Febr.  machte  das  Mondlicht  die  Beobachtung  sehr  schwierig,  doch 
bisher  war  noch  eine  Andeutung  von  Schweif  vorhanden,  die  nun  ganzlich 
verschwand." 


II.    OBSERVATIONS    UPON    THE    SECONDARY    TAILS. 

IN  the  subjoined  extracts  are  included  notices  of  all  appendages  to  the  principal 
tail,  which  can  be  distinguished  from  the  so-called  "  Columnar  Structure,"  and 
from  the  faint  *  Umhiillung "  described  by  Winnecke  and  others,  which  will  be 
considered  separately.  The  appearance  of  the  principal  secondary  tails  to  the 
naked  eye,  between  September  27th  and  October  10th  is  represented  on  Plates  V. 
to  XIX.  inclusive.  The  outlines  will  also  be  found  on  the  Chart,  Plate  XXIV. 

1858.    September  11. 

DESSAU.     SCHWABE.     (Astron.  Nachrichten,   1165,  p.   206.) 

"  Von  der  linken  Seite  des  Kopfes  im  astr.  F.  ging  ein  ausserst  matter,  kurzer 
Nebenschweif  aus,  der  mit  der  Axe  des  Hauptschweifes  einen  Wink  el  von  45  bis 
50  Grad  machte,  aber  schon  am  andern  Tage  verschwunden  war,  und  nicht  wieder 
sichtbar  wurde." 

1858.    September  12. 

EEGENT'S  PARK,  LONDON.    HIND.     (London  Times,  Sept.  13.) 

"A  very  faint  ray  of  light  emanated  from  the  nucleus  towards  the  sun,  as 
previously  remarked  in  several  of  these  objects,  and  I  thought  at  moments  that 
a  short  <  horn '  or  '  sector '  issued  therefrom  at  right  angles  to  the  axis  of  the 
tail." 
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1858.    September  17.    (Plate  XXIV.) 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  p.  29.) 

«  2h  15m  Sternz Ich  bemerke  aber  noch  einen  sehr  schwachen  Auslaufer, 

der  vier  Grad  weiter  geht  und  in  der  Richtung  des  hellern  Theils  des  Schweifes 
liegt,  von  ihtn  aber  durch  einen  dunklen  Raum  von  20'  Lange  getrennt.  Dieser 
neue  schwache  Schweif  endigt  einen  Grad  links  (im  Fernrohre)  von  59  Ursa?  Maj. 
Etwa  ebensoweit  lassen  sich  auch  die  aussersten  Schweifspuren  mit  blossem  Auge 
verfolgen.  Positionswinkel  des  Nebenschweifes  hiernach  350°  i  ,  Lange  8°." 

1858.    September  18.    (Plate  xxiv). 

POULKOVA.    WINNECKE.     (Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  29.) 

"Endpunkt  der  Mitte  des  schwachen  Schweifes  a  =  172°  47',  9  =  +44°  24' 
(^Eq.  1800,  wie  bei  alien  derartigen  Angaben  im  Folgenden).  Breite  am  Ende 
18'.  Verlangert  man  die  Richtung  dieses  Schweifes  bis  an  die  nachfolgende  Seite 
des  Hauptschweifes,  so  erhalt  man  fur  den  Absprossungspunkt  a  =  173°  13', 
8  =  +40°  36'." 

The  Chart  accompanying  the  above  shows  the  position  and  appearance  of  the 
secondary  tail. 

1858.    September  19.    (Plate  XXIV.) 

POULKOVA.    WINNECKE.     (Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  29.) 

« 14"  8m  Mittl.  Zeit.  Endpunkt  der  Mitte  des  schwachen  Schweifes  a  =  174°  20', 
S  =  +44°  3'." 

Two  Charts  accompany  the  above.  An  important  correction  is  noticed  on  page 
69  of  the  memoir  cited. 

The  secondary  seems  to  have  been  lost  sight  of  until  the  27th.  Probably  its 
faint  light  was  overpowered  by  the  increasing  brightness  of  the  moon.  At  this 
date  it  first  became  visible  to  the  naked  eye. 

1858.    September  27.    (Plates  V.  and  XXIV.) 
OBSERVATORY  OP  HARVARD  COLLEGE.     R.  F.  BOND. 

Sketch  of  the  Comet  as  seen  with  the  naked  eye,  showing  the  secondary  tail 
at  7h  45m  m.  s.  t. 

The  following  observation  may  be  compared  with  the  remarks  upon  the  ray 
seen  by  D' Arrest  on  the  29th,  and  on  the  llth  and  12th  by  Schwabe  and  Hind. 

COLLEGIO  ROMANO.     Secern.     (Mem.  deff   Osserv.  del  Cottegio  Romano,  1859,  pp.  13,  15*.) 

"Nella  sera  del  27  notai  che  dalla  testa  della  Cometa  partiva  come  un  raggio 
leggiero  e  sfumatissimo  lungo  circa  mezzo  grado,  e  quasi  diametralmente  opposto 
alia  coda.  Sono  sicuro  che  cio  non  era  illusione  dello  strumento  col  quale  1'avea 
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gia  guardata  altre  volte,  ma  sempre  senza  quest'  appendice.  Esso  svani  la  sera 
appresso  e  non  s6  ancora  se  altri  abbia  fatto  la  stessa  osservazione,  ma  non  sarei 
sorpreso,  che  questa  particolarita  fosse  sfuggita,  essendo  tal  raggio  debole  piu  che 
la  luce  della  meta  inferiore  della  coda,  a  quindi  molto  difficile  ad  essere  rico- 
nosciuto  nei  cannocchiali :  ne  lo  vidi  io  solo  ma  anche  altri  che  eran  meco." 

(Note  to  p.  15.) 

"  Quel  raggio  retto  e  sottile  che  trovasi  indicate  da  Bond  ed  altri  non  fu  veduto 
da  noi." 

1858.     September  28.     (Plates  VI.  and  XXIV.) 
DOVER,  N.  H.     TUTTLE. 

Sketch  of   the  Comet    as   seen  by  the  naked   eye,  showing  the  secondary  ray. 

The  following  account  describes  a  phenomenon  probably  identical  with  that 
seen  by  Secchi  on  the  27th,  and  perhaps  analogous  to  those  noticed  on  the  llth 
and  12th  of  September  by  Schwabe  and  Hind,  though  apparently  distinct  from 
the  distant,  misty  envelope  ( Umhiillunt/)  observed  at  Poulkova  and  elsewhere.  The 
direction  of  the  axis  is  quite  different,  and  its  extent  much  greater ;  thus,  Win- 
necke's  measurements  on  the  30th  show  a  difference  of  147°.6  between  the  angles 
of  position  of  the  distant  envelope  and  that  of  the  axis  of  the  tail,  while  D'Arrest 
gives  for  the  difference  of  the  axes  of  the  two  tails,  reckoned  in  the  same  direc- 
tion, 220°.  It  extended  8'  or  10'  from  the  nucleus,  to  judge  by  the  sketch  from 
which  Fig.  5  has  been  taken. 

1858.     September  29.     (Plates  VH.  and  XXTV.,  and  Fig.  5.) 

COPENHAGEN.     D'ARREST.     (Oversigt  kgl.  danske    Videnskabernes  Selskabs,  1858,  p.  215.) 

"Den  29  Septbr.  var  Luften  om  Aftenen  meget   disig,   men  man   saae  alligevel 
pig.  5.  nok    for  at  forvisse  sig   om,  at  det  forhen   omtalte   nye  Hylster 

af  28  Septbr.  nu  havde  udviklet  sig  saaledes,  at  det  var  bleven 
til  en  anden  Hale.  Halernes  Axer  dannede  med  hinanden,  efter 
mit  og  Hr.  Thiele's  uafhasngige  Skjoen,  en  Vinkel  paa  omtrent 
140  Grader.  Dette  uventede  og,  saavidt  mig  vitterligt,  sjeldne 
Syn  minder  staerkt  om  en  Tegning  af  den  Halleyske  Komet  ved 
Sir  John  Herschel  i  Capreisen.*  —  Den  her  omtalte  og  paa  mine 
Tegninger  (Fig.  7)  anskueliggjorte  Forlaengelse  af  det  taageagtige 
Hylster  er,  mserkelig  nok,  slet  ikJce  identisk  med  en  anden,  netop 
paa  den  Tid  af  andre  lagttagere  observerede  Sidehale.  Denne 
sidste  dannede  nemlig  en  langstrakt,  svag,  retlinet  Lysstribe  ved  Siden  af  Hoved- 
halen,  saaledes  at  den  paa  en  Maade  tangerede  Hovedhalen  ved  dens  Ud- 

*  " Results  of  Astronomical  Observations,   London,  1847,  Plate  XV.   Fig.  3." 
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spring.*  Jeg  bar  i  disse,  rigtignok  aldrig  ret  klare  Aftener  ikke  sect  Noget  til  Side- 
halen,  men  om  den  ovenfor  beskrevene,  efter  al  Rimelighed  ikkun  meget  kortvarige 
Hale,  som  altsaa  bar  vseret  den  tredie,  kan  der  aldeles  ikke  voere  nogen  Tvivl. 
Det  er  forresten  almindeligt  bekjendt,  at  den  store  Komet  af  Aaret  1843  Udskoed 
endnu  Izengere  Lysstriber,  medens  den  Komet,  der  kom  tilsyne  Aaret  1744  viste 
sig  nogen  Tid  vifteagtig  med  ikke  mindre  end  sex  forskjellige  Haler." 

It  is  remarkable  tbat  in  this  feature  D'Arrest's  figure  has  an  evident  resemblance 
to  two  received  from  R.  L.  J.  Ellery,  Esq.,  of  Williamstown,  Australia,  for  the  dates 
October  12th  and  14th,  copies  from  which  are  here  inserted. 

Fig.  7. 


GOTTINGEN.     LISTING.     (Astron.  Nachrichten,  1167,  p.  231.) 

"Es  kam  nur  bei  Betrachtung  des  Cometen  mit  freiem  Auge  vor,  wie  wenn 
sich  auf  der  linken  Seite  ein  freilich  sehr  matter  und  kaum  erkennbarer  grad- 
liniger  und  sehr  schmaler  Zweig  zeigte.  Ich  hielt  es  diesen  Abend  fur  eine 
Tauschung,  vielleicht  erzeugt  durch  mehrere  in  dieser  Richtung  vorhandene  Sterne 
von  geringen  Grossenordnungen,  die  dem  freien  Auge  nicht  mehr  einzeln  erkenn- 
bar,  den  gedachten  ausserst  schwachen  Lichtschimmer  hervorbrachten." 

1858.    September  30.    (Plates  vni.  and  xxiv.) 

POCLKOVA.     O.  STKUVE.     (Putt.  Beob.  des   Grossen   Cometen  1858,  pp.  7,  8.) 

"Heute  wurde,  zum  ersten  Mai  mit  blossem  Auge,  deutlich  ein  mit  dem 
Hauptschweife  einen  spitzen  Winkel  bildender  schmaler  Nebenschweif  gesehn, 
welcher  um  20h  20m  Sternzeit  gerade  auf  y  Ursae  Maj.  gerichtet  war,  und  auch 
bis  in  die  Nachbarschaft  dieses  Sterns  verfolgt  werden  konnte.  Seine  hellste 
Stelle  hatte  er  nicht  etwa  auf  dem  Punkte,  wo  er  von  dem  Hauptschweife 
abzweigte  sondern  etwa  auf  ein  Drittel  der  Entfernung  von  demselben  bis  if 

*  "Jvfr.  Tegningen  hos  Bond,  Account  of  Donati't  Comet,  p.  15,  Fig.  9,  og  blandt  Andet  hvad 
Professor  Listing  i  Gottingeu  desangaaende  meddeler  i  Astron.  Noxhr.,  Bd.  XLIX.  p.  231." 
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Ursse.     Seine    Breite    verandert  er   nur   sehr   wenig    in    der   ganzen    Ausdehnung. 
Die    Stelle    der    nachfolgenden    Begranzung    des   Schweifs,    deren    Position 
durch  AR  =  13h  15m  598,  Decl.  =  +  3?°  59'  gegeben  1st,  bezeichnet  nahezu  den 
Ort,  wo  der  auf  J?  Ursae  Maj.  gerichtete  Nebenschweif  seinen  Anfang  nimmt." 
POITLKOVA.     WIKNECKK.     (PulL  Beob.  des   Grossen  Cometen  1858,  p.  32.) 

a  1800.0  d  1800.0 

«  Endpunkt  der  Mitte  des  schwachen  Schweifes  200°  36'  +42°  2'     Breite  16'. 

I.       Coordinaten  der  Mitte                                            198  29  36  0 

199  12  38  0 

199  52  40  0 

Absprossungspunkt  vom  Hauptschweife :             197  8  -(-33  9 
Lange  des  Schweifes  furs  blosse  Auge  19°." 
A  chart  accompanies  the  above. 

1858.     October  1.      (Plates  IX.  and  XXIV.) 

GOTTINGEN.     AUWERS.     (Astron.  Nachrichten,  1167,  pp.  235,  236.) 

"  Eine  interessante  Erscheinung,  ein  zweiter  Schweif,  ist  an  diesera  Cometen,  so 
viel  mir  bis  jetzt  bekannt  ist,  nur  an  zwei  Orten  beobachtet.  Ich  erlaube  mir 
daher,  einige  Bemerkungen  iiber  diesen  Nebenschweif  aus  dem  Beobachtungs- 
journal  auszuziehen.  Oct.  1  sah  ich  zuerst,  dass  sich  etwa  3°  vom  Kern  entfernt 
von  der  convexen  Siidgrenze  des  Hauptschweifs  ein  schwacher  geradliniger  Streifen 
trennte,  welcher  an  dieser  Stelle  eine  Breite  von  etwa  \°,  am  Ende  von  etwa  1° 
hatte,  und  8h  3m  m.  Zt.  zwischen  77  TJrsae  und  A  Bootis  hindurch  bis  i  Bootis,  also 
27°  weit  ging,  wahrend  die  Lange  des  Hauptschweifs  an  diesem  Tage  21°  betrug." 

GOTTINGEN.     LISTING.     (Astrm.  Nachrichten,  1167,  pp.  232-234.) 

"Am  I8tea  October  richtete  ich  mein  Augenmerk  besonders  auf  den  erwahnten 
Seitenzweig  des  Cometenschweifs  tind  ich  glaubte  nunmehr  mit  Bestimmtheit 
annehmen  zu  durfen,  dass  dessen  Vorhandensein  nicht  auf  Tauschung  beruhe.  Der 
sehr  brillante  gekriimmte  Haupttheil  des  Schweifs,  dessen  Ausdehnung  ich  auf  23° 
schatzte,  so  wie  die  Breite  auf  etwa  4°  an  der  ungefahr  15  bis  18  Grad  vom 
Kopf  entfernten  Gegend,  zeigte  zur  Linken  eine  sehr  zarte,  lichtschwache  Abzwei- 
gung,  welche  in  der  Entfernung  von  5°  bis  6°  vom  Kopf  aufwarts  erst  die  Tren- 
nung  von  dem  Hauptschweif  einigermaassen  deutlich  erkennen  liess,  sich  zu  der 
linken  Grenze  des  hellen  Schweifs,  welche  merklich  bestimmter  begrenzt  erschien 
als  die  rechte,  wie  einige  geradlinige  Tangente  zur  Curve  verhielt  und  sich  fast 
auf  gleiche  Lange  wie  der  Hauptschweif  erstreckte. 

"Der  Comet  hatte  in  zwei  Tagen  seine  Eectascension  um  etwa  2J°  geandert 
und  so  war  es  kaum  denkbar,  dass  der  Zufall  auch  in  dieser  neuen  Stellung  eine 
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Constellation  sehr  kleiner  Sterne  in  die  Nahe  des  Cometen  gebracht  haben  sollte, 
durch  deren  matten  Lichtschimmer  dem  Auge  eine  Tauschung  der  vorerwahnten 
Art  sollte  beigebracht  worden  sein.  Der  geradlinige  Nebenzweig  zielte  (Octbr.  1 
Abends  8h)  auf  die  kleine  Sterngruppe  in  der  linken  Hand  des  Bootes,  welche 
nordwestlich  (oben  links)  von  TJ  Ursae  Maj.  steht,  etwa  auf  den  Stern  x,  woraus 
hervorgeht,  dass  der  fragliche  sehr  lichtschwache  geradlinige  Zweig  des  Schweifes 
nahe  mit  der  Verlangerung  der  geraden  Linie  (grossten  Kreises)  zwischen  Sonne 
und  Cometenkern  zusammenfiel.  Herr  Stud.  Auwers  und  Herr  Dr.  Klinkerfues,  die 
ich  auf  diese  Specialitat  aufmerksam  machte,  traten  meiner  Meinung  bei." 

1858.     October  2.     (Plates  X.  and  XXIV.) 
OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

Two  sketches  accompanied  by  the  following  remarks.  "  There  is  evidently  a 
secondary  tail  or  stream  of  light ;  it  is  not  much,  if  at  all,  brighter  near  the 
principal  tail."  In  the  sketches  it  is  only  faintly  indicated  near  its  junction  with 
the  bright  edge.  At  8h  m.  s.  t.  the  axis  of  the  faint  ray  reached  nearly  to 
A  Bootis,  pointing  a  little  above  it ;  the  least  distance  from  that  star  to  the  axis 
prolonged  was  1°  10'. 

1858.     October  3.     (Plates  XI.  and  XXTV.) 

GOTTINGEN.     AUWERS.     (Astron.  Nachrichten,  1167,  p.  236.) 

« 7h  5m  ging  der  Nebenschweif  durch  A  Bootis  (P  14.45),  33  und  38h  bis  44  t 
und  47  x  Bootis,  hatte  also  30°  Lange  (der  andre  26°) ;  er  war  grade,  blass  und 
schmal,  nur  am  Ende  schien  er  etwas  gebogen  zu  sein,  und  zwar  in  entgegen- 
gesetzten  Richtung,  wie  der  Hauptschweif,  doch  Hess  sich  dies  bei  nebeliger  Luft 
nicht  sicher  entschieden." 

1858.     October  4.     (Plates  XII.  and  XXIV.) 
GOTTINGEN.     AUWERS.     (Astron.  Nachrichten,   1167,  p.  236.) 

u  fh  gm  j)er  Nebenschweif  trennte  sich  von  dem  andern  fur  das  blosse  Auge 
etwa  bei  8  Bootis  und  ging  zwischen  /3  und  y  hindurch  bis  228°  -\-  49°,  war  also 
32D  lang  (der  Hauptschweif  28°).  Er  war  ausserst  schwach,  ganz  grade  und  am 
Ende  hochstens  1°  breit" 

OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"The  secondary  tail  to-night  is  35°  long,  though  the  sky  is  not  by  any  means 
transparent.  It  is  decidedly  brighter  than  it  was  last  evening.  There  seem  to 
be  two,  forming  together  a  regular,  bifurcated  tail." 

1858.     October  5.     (Plates  XIII.,  XIV.,  and  XXIV.) 
OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"The  secondary  tails  were  faint,  evidently  curved  towards  the  principal  tail, 
and  from  50°  to  60°  long.  A  sketch  of  their  appearance  was  made  at  8h  15m." 
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POULKOVA.     0.  STRUVE.     (PuOc.  Beob.  des    Grossen  Cometen  1858,  p.  9.) 

« Der  am  30ten  Sept.  bemerkte  Nebenschweif  wurde  auch  heute  sehr  deutlich 
gesehn.  Um  20h  15m  hatte  er  eine  vollkommen  verticale  Richtung,  indem  er  sich 
vom  Hauptschweife  an  einer  Stelle  abzweigte  die  etwa  einen  halben  Grad  nach 
Norden  von  s  Bob'tis  abstand." 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  p.  32.) 

"  Den  zweiten  Schweif  sah  ich  heute  zum  ersten  Male  mit  blossem  Auge ;  er 
ging  in  der  Mitte  zwischen  (i  und  /3  Bootis  hindurch,  war  20' -30'  breit,  und 
stand,  so  weit  sich  beurtheilen  Hess,  vertical. 

«  1840.0  d  1840.0 

« Punkt  in  der  Axe :         2263  54'  +40°  0' 

"Die  Stelle  wo  seine  Verlangerung  den  nachfolgenden  Schweifrand  traf,  lag 
etwa  5°  vom  Kerne  entfernt." 

1858.     October  6.     (Plates  XV.  and  XXIV.) 

GOTTINGEN.     AUWERS.     (Astron.  Nachrichten,  1167,  p.  236.) 

"  7h  3m.  Der  grade-,  sehr  blasse  Nebenschweif  trennte  sich  von  dem  andern  in 
der  Mitte  zwischen  iff  und  a  Bootis,  und  ging  etwas  nordlich  an  fi  und  v  Bootis 
vorbei  bis  zum  50  Parallel,  war  also  40°  lang  (Hauptschweif  34°)." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

One  of  the  secondary  tails,  55°  long,  reached  to  80,  81,  and  85  Herculis,  or 
to  a  point  3°  south  of  y  Draconis.  Its  place,  with  that  of  two  or  three  others 
imperfectly  indicated,  was  entered  on  a  sketch. 

OBSERVATORY  OF  HARVARD  COLLEGE.     TUTTLE. 

A  sketch  of  the  secondary  tail  and  of  several  streamers  in  the  upper  part  of 
the  tail.  The  principal  ray  passed  between  the  stars  o,  i//,  b,  and  c  Bootis,  and 
close  to  the  right  hand  of  the  latter  star. 

MUNSTER.     HEIS.     (Astron.  Nachrichten,  1169,  p.  270.) 

"  An  diesem  Abende  bemerkte  ich  ganz  deutlich,  was  mir  schon  seit  Anfang 
des  Monats  aufgefallen  war,  dass  die  aussere  convexe  Seite  des  Schweifes  in 
der  Begrenzungscurve  gleichsam  einen  Bruch,  einen  Knick  zeigte,  gleichsam  als 
habe  sich  von  dem  Schweife  irgend  ein  Theil  gelos't,  der  starker  hervortrete. 
Diese  Stelle  fand  ich  am  6*"  deutlich  zwischen  8  und  f  Bootis  bei  220°  Rect- 
ascension  und  -(-31°  Declination,  etwa  in  der  Mitte  der  Curve.  Diese  Anomalie 
der  Begrenzungscurve  bemerkte  ich  zwar  noch  am  8*"  September  [October  ?],  am 
O""  aber  war  sie  verschwunden." 

1858.      October  7.     (Plates  XVI.  and  XXIV.) 

GOTTINGEN.     AUWERS.     (Astron.    Nachrichten,  1167,  p.  237.) 

"  7b  9m.  Der  zweite  Schweif  streifte  mit  seiner  siidlichen  Grenze  a  Coronoe  fast, 
liess  sich  aber  nicht  mit  Sicherheit  weiter  verfolgen  ;  Luft  neblig." 
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POULKOVA.     0.  STRUVE.     (PuOc.  Beob.  de*   Grossen   Cometen  1858,  p.   11.) 

"Der  Nebenschweif  ging  einen  halben  Grad  nordlich  bei  a  Coronae  vorbei  und 
erstreckte  sich  durch  das  ganze  Sternbild  der  Corona." 

POULKOVA.     WINNECKE.     (Putt:.  Beob.  det   Grossen   Cometen  1858,  p.  32.) 

*•'  20h  15m.  Der  schwache  Schweif  geht  furs  blosse  Auge  |°  rechts  von  a  Coronas 
vorbei." 

1858.     October  8.     (Plates  XVn.  and  XXIV.) 
OBSERVATORT  OF  HARVARD  COLLEGE.    G.  P.  BOND. 
u  The  long  streamer  always  seen." 

POULKOVA.     WINNECKE.     (PuUc.  Beob.  des  Grossen  Cometen  1858,  p.  S3.) 

"  Den  zweiten  Schweif  konnte  ich  durchaus  nicht  wahrnehmen." 

1858.    October  9. 

OBSERVATORY  OP  HARVARD  COLLEGE.    G.  P.  BOND. 

A  sketch  showing  the  two  secondary  tails.  Length  of  principal  ray  45°  ?  A 
sketch  of  one  of  them  was  also  made  by  Mr.  H.  G.  Fette. 

1858.     October  10.     (Plates  XIX.  and  XXIV.) 

GOTTINGEN.    AUWERS.     (Astron.  NachricJiten,  1167,  p.  237.) 

"  6h  5m.  Der  Nebenschweif  war  zwar  blass,  aber  deutlich  bis  in  die  Nahe  von 
i  Herculis  zu  verfolgen,  seine  Lange  betrug  also  39°,  eben  so  viel  wie  die  des 
Hauptschweifs.  Er  war  auf  der  Nordseite  scharfer  begrenzt." 

ALTONA.     PAPE.     (Astron.  Noxhrichten,  1174,  pp.  345,  346.) 

"In  Pulkowa  ist  von  Herrn  Dr.  Winnecke,  in  Gottingen  von  Herrn  Prof. 
Listing  und  Herrn  Auwers  noch  ein  gerader,  schmaler  und  sehr  schwacher  Ne- 
benschweif gesehen  worden,  der  mir  und  vielen  andern  Beobachtern  ganz  entgangen 
ist.  Nach  den  von  den  Herren  Prof.  Listing  und  Auwers  gegebenen  Beschreibungen 
in  No.  1167  der  A.  N.  lag  dieser  Schweif  nahezu  in  der  Verlangerung  des  Rad. 
Vector;  die  ihn  bildenden  Theilchen  miissten  also  einer  ausserordentlich  starken 

abstossenden  Kraft  der  Sonne  unterworfen  sein Fur  den  Endpunkt  des 

Schweifes  habe  ich  aus  jenen  Angaben  folgende  Bestimmungen  entnommeu :  — 

M.  B.  Z.  a  1858.0  6  1858.0 

Oct.  1.350  210°  30'                        4-52°    O7 

4.322  228     9                            48  57 

10.278  257   11                        +24  58 

" Fiir   den    10ten  Octbr.   liegt  mir   eine  von   Herrn   Auwers    mitgetheilte 

Zeichnung  des  Schweifes  vor,  in  der  die    Breite  desselben  an  seinem   Ende   etwa 
einen  Grad  betragt." 

11 
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POULKOVA.  WINNECKE.  (PrilL  Seob.  des  Grossen  Cometen  1858,  pp.  48.  49.) 
"  Das  Wahrnehmen  der  schwachen  Umhullung  am  16  Sept.  fiihrte  mich  auf 
die  Idee,  ob  sie  vielleicht  die  erste  Spur  der  Entwickelung  eines  zweiten  Schweifes 
sei,  in  der  der  Sonne  zugewandten  Richtung,  eine  Erscheinung,  die  so  viel  mir 
bekannt,  nur  bei  den  Cometen  von  1680,  1824,  1845  und  1851  wahrgenommen 
ist.  Die  Folge  davon  war  ein  sorgsames  Untersuchen  der  Nachbarschaft  des  Co- 
meten in  Bezug  auf  sehr  schwache  Schweifspuren,  das  allerdings  zu  einem  nega- 
tiven  Resultate  fur  jene  erste  Idee  fiihrte,  aber  Veranlassung  wurde  zur  Auffindung 
eines  schmalen,  schwachen  Auslaufers  aus  dem  Hauptschweife,  dessen  Existenz  sich 
am  18  und  19  Sept.  bestatigte. 

"  Die  Lichtstarke  des  neuen  Schweifes  war  in  seiner  ganzen  Ausdehnung  ziemlich 
gleich  ;  auch  senkrecht  auf  die  Axe  konnte  kein  deutlicher  Unterschied  der  Hel- 
ligkeit  bemerkt  werden,  weder  damals,  noch  spater,  als  er  sich  zugleich  mit  dem 
Hauptschweife  zu  enormer  Lange  ausgedehnt  hatte.  In  unmittelbarer  Nahe  des 
Hauptschweifes  war  keine  Spur  von  ihm  zu  sehen  nach  einstimmigem  Zeugnisse 
der  Gesammttheil  der  Beobachtungen,  was  wohl  einfach  der  so  erheblich  grbssern 
Lichtstarke  jenes  zuzuschreiben  ist,  welche  den  iiberhaupt  kaum  wahrnehmenbaren 
Schein  in  grosser  Nahe  ausloschte.  VerTangert  man  die  Richtung  des  Neben- 
schweifes  aber,  so  erh'alt  man  fur  die  Entfernung  des  Absprossungspunktes  vom 
Kopfe  :  — 


Sept.  18  .  3.9  .  Entf.  =  1  .  .5.1 

"  19  .  .  3.8  .  .  .  «  .  .  4.6 

"  30  .  .  3.7  «  .  3.3 

Oct.  5  ..         5.0  ..."  3.2 

"  Es  ist  das  Kleinerwerden  des  Abstandes  des  Punktes,  wo  von  der  Erde  aus 
gesehen  die  beiden  Schweife  aus  einander  liefen,  vom  Kopfe,  eine  nothwendige 
Folge  der  veranderten  Lage  der  Erde  gegen  die  Ebene  der  Cometenbahn,  wenn 
die  Mittellinien  beider  Schweife  als  darin  liegend  ausgesehen  werden.  Am 
18  Sept.  stand  die  Erde  dieser  Ebene  noch  sehr  nahe  und  einige  Tage  fruher 
ware  es  unter  jener  Voraussetzung  ganz  unmoglich  gewesen,  die  beiden  Schweife 
getrennt  zu  erblicken. 

"  Aus  den  Seite  29  -  33  angefuhrten  Beobachtungen  lassen  sich  die  Positions- 
winkel  p  dieses  Schweifes  ableiten;  s  sei  die  zugehorige  Entfernung  des  beo- 
bachteten  Punktes  im  Schweife  vom  Kopfe,  pQ  die  Richtung  zur  Sonne  um  die 
Beobachtungszeit. 
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Sept.  18  .    .    .  s  =  T  43'    .    .  p  =  354°  55' 

"19  .    .       7  25  .    .       356  17 

'«  30  .    .''   .      5  5G    .    .       14  27 

"30  .    .       12  13  ..        14  1 

Oct.  5  ...     24  30             29  46 

"   7  18  18  .           43  38" 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des    Grossen    Cometen,  1858,  pp.  52,  53.) 

"Die  Erscheinung  von  zwei  oder  mehren  deutlich  getrennten  Schweifen,  welche 
von  der  Sonne  abgewandt  sind,  scheint  eben  so  selten  zu  sein,  als  die  schon 
erwahnten  merkwiirdigen  Wahrnehmungen  von  der  Sonne  zugekehrten  Cometen- 
schweifen.  Es  liegt  das  wohl  im  Wesentlichen  in  der  betrachtlichen  Schwierigkeit, 
die  Nebenschweife  bei  ihrer  grossen  Lichtschwache  wahrzunehmen,  zumal  die 
Cometen  in  der  Zeit,  wo  diese  Erscheinungen  am  leichtesten  zu  bemerken  sein 
wurden,  meistens  eine  solche  Lage  zur  Erde  haben,  dass  sie  in  dunkler  Nacht 
nicht  beobachtet  werden  konnen.  Ich  bin  iiberzeugt,  dass  man  bei  grosserer 
Aufmerksamkeit  in  Zukunft  diese  interessanten  secundaren  Schweife  6'fter  wahr- 
nehmen  wird.  Wie  leicht  diese  schwachen  Scheine  dem  Beobachter  entgehen, 
davon  ist  der  geradlinige  Schweif  des  Donati'schen  Cometen  Zeuge,  viber  den,  so 
viel  mir  bekannt,  nur  noch  Beobachtungen  aus  Gottingen  und  Cambridge,  U.  S. 
vorliegen.  Die  Zertheilung  des  Hauptschweifes  am  obern  Ende  in  October,  der 
man  den  Namen  von  Nebenschweifen  gegeben  hat,  ist  von  diesem,  seit  Mitte 
September  wahrgenommenen,  aber  ohne  Zweifel  schon  langer  vorhandenen  zweiten 
Schweife  ein  total  verschiedenes  Phanomen.  Jene  Zerspaltung  der  obern  Partien 
des  Schweifes,  seine  saulenartige  Schichtung,  wurde  hier  ebenfalls  bemerkt.  Siehe 
die  Beob.  Oct.  8  und  9. 

"Bei  dem  grossen  Cometen  von  1811  findet  sich  ein  zweiter  Schweif  nur  von 
einem  der  vielen  Beobachter,  von  Olbers  erwahnt,  der  seit  dem  9  October  deutliche 
Spuren  davon  wahrnahm.  Olbers  geht  auf  seine  Beobachtungen  uber  die  Schweif- 
erscheinungen  nur  ganz  beilaufig  ein,  und  beschrankt  sich  hauptsachlich  auf  das, 
was  der  Kopf  gezeigt  hat,  ein  Umstand  der  sehr  zu  bedauern  ist  bei  dem  Werthe 
den  diese  Notizen  haben  wurden.  So  sagt  er  nicht  einmal,  auf  welcher  Seite 
des  Hauptschweifes  er  den  Nebenschweif  erblickt  habe.  Es  lasst  sich  nur  eine 
Vermuthung  dariiber  ausstellen,  indem  er  erwahnt,  dass  ihm  die  von  Cheseaux 
gegebene  Erklarung  der  winklichten  Einbucht  bei  dem  Cometen  von  1744  *  auf 

*  "  Cheseaux,  Traite  de  la  Coniete,  etc.,  pag.  1 53.  '  Je  remarque  encore,  que  cette  espece  de  coude,  que 
j'avais  ape^u  dans  la  queue  de  la  comete  le  9  Janv.  et  quelques  autres  jours,  n'etait  autre  chose,  que 
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den  Cometen  von  1811  zu  passen  schiene,  der  auf  der  rechten  (nachfolgenden) 
Seite  eine  analoge  Erscheinung  gezeigt  habe.  Es  wurde  aber  der  zweite  Schweif 
bei  dem  prachtigen  Cometen  von  1744  auf  der  nachfolgenden  Seite  (der  wahren 
Bewegung  nach)  wahrgenommen. 

"Bei  dem  Cometen  von  1577  hat  Cornelius  Gemma  vom  28  Nov.  an  mehrfach 
einen  zweiten  Schweif  wahrgenommen*  der,  wie  die  beiden  eben  besprochenen, 
betrachtlich  mehr  zuriickgebeugt  war,  als  der  Hauptschweif,  so  dass  die  Sonnen- 
kraft  eine  erheblich  kleinere  fur  ihn  sein  musste,  als  fur  diesen.  Die  einzige, 
dem  schmalen  Schweife  des  Donati'schen  Cometen  vollig  entsprechende  Erschei- 
nung, ist  die  des  Cometen  von  1807.  Er  zeigte  einen  geraden,  schmalen  und 
schwachen  Schweif,  bei  weitem  weniger  zuriickgebeugt  als  der  gekriimmte  hellere 
und  ubertraf  den  Hauptschweif  an  Lange,  wie  es  bei  unserm  Cometen  gleichfalls 
stattfand.  Auch  der  Comet  von  1843  hat  nach  indischen  Berichten  am  11  Marz 
zwei  Schweife  gehabt.  Der  neue  war  fast  doppelt  so  lang,  aber  schwacher  als  der 
seit  Marz  6  gesehene  altere  Schweif;  die  Nachricht  ist  aber  so  unvollkommen,  dass 
man  nicht  einmal  mit  Bestimmtkeit  daraus  ableiten  kann,  auf  welcher  Seite  des 
Hauptschweifes  sich  dieser  Auslaufer  gezeigt  hat.  Vierzehn  Tage  spater  war  der 
Nebenschweif  nicht  wahrnehmbar,  falls  die  Mittellinie  beider  Schweife,  wie  zu 
vermuthen  ist,  in  der  Bahnebene  des  Cometen  lag,  so  dass  man  in  Europa  eine 
derartige  Erscheinung  nicht  bemerken  konnte." 


The  great  Comet  II.  of  1861,  like  that  of  1858,  had  two  principal  tails,  one 
strongly  curved,  the  other  narrow  and  nearly  straight.  There  was  a  remarkable 
difference  in  the  fact,  that  with  the  former  the  straight  ray  was  by  far  the  most 
conspicuous  of  the  two,  while  in  the  Comet  of  1858  it  was  faint  and  easily  over- 
looked. 

cette  seconde  queue,  qui  dans  ses  commencements  e"tait  beaucoup  moins  se'pare'e  de  la  premiere.'  Man 
kann  eine  Erklarung  aus  ahnlichen  Griinden  auch  fur  einen  am  Cometen  von  1858  bemerkten  Knick 
gelten  lassen.  Siehe  Beobachtungen  von  Heis.  Astr.  Nachr.  No.  1169." 

*  "  Beschreibung  und  Abbildung  pag.  26  seiner  Schrift ;  De  prodigiosa  specie  naturaque  cometee,  etc., 
anni  1577." 
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III.     REDUCTION    OF    OBSERVATIONS    UPON    THE    FIGURE   AND 

POSITION    OF    THE    TAIL. 


THE  normal  outlines  of  the  tail  contained  in  the  charts  on  Plates  XXIV.,  XXV., 
and  XXVI.  Sections  I.,  II.,  and  III.,  represent  the  final  results  deduced  from  the 
whole  series  of  observations  between  September  16th  and  October  17th,  referred 
to  the  common  epoch,  for  each  date,  of  7h  mean  solar  time  at  the  Observatory  of 
Harvard  College.  The  principal  steps  of  the  process  by  which  they  have  been 
investigated  will  now  be  explained. 

The  observations  having  been  collected  and  arranged  under  their  proper  dates, 
for  convenience  in  reference,  a  provisional  chart  was  constructed,  showing  the  path 
of  the  Comet  and  the  position  of  the  tail  among  the  neighboring  constellations. 
With  the  aid  of  this  chart,  errors  or  ambiguities  in  the  observations  could  be 
recognized  or  explained,  their  significance  more  readily  understood,  and  the  whole 
subsequent  discussion  of  the  data  conducted  with  greater  intelligence  and  security. 

The  projection  was  extended  over  an  area  large  enough  to  include,  besides 
the  part  of  the  heavens  actually  occupied  by  the  Comet  during  its  apparition, 
the  principal  stars  in  the  surrounding  spaces,  to  which  occasional  references  are 
met  with  in  the  notes.  The  limits  of  the  path  of  the  head  of  the  Comet  com- 
prised an  arc  of  a  little  less  than  100°  of  a  great  circle,  drawn  through  its  position 
on  the  first  and  last  dates  of  the  series.  The  tail  at  no  time  reached  farther 
than  55°  in  a  direct  line  from  this  circle.  The  scale  of  the  provisional  chart  was 
the  same  as  that  of  Plate  XXIV.,  but  the  outlines  upon  the  latter  are  in  other 
respects  identical  with  those  upon  Plate  XXVI. 

A  similar  projection,  differing  only  in  the  scale  and  in  the  extent  of  spherical 
surface  represented,  was  followed  for  the  charts  on  Plates  XXIV.,  XXVI.  Sections 
I,  II,  HI,  and  for  the  chart  of  outlines  on  September  16,  17,  18,  and  19,  Plate 
XXV. 

The  figure  of  the  tail  is  presented  free  from  considerable  distortion,  through  the 
entire  interval  covered  by  the  dates  of  observation,  and  without  interruption  of 
the  continuity  of  the  projection.  This  was  effected  in  the  following  way. 

Let  a  great  circle  be  drawn  through  two  points  of  the  celestial  sphere  A  and  A', 
of  which  the  co-ordinates  are 
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For  A.        Right  ascension          70°  00'          Mean  Equinox  1858.0. 

Declination  0    00  "  « 

For  A'.       Right  ascension        160    00  "  " 

Declination'  +45    00 

The  arc  of  this  circle,  comprised  between  170°  and  265°  of  right  ascension,  will 
intersect  the  front  edge  of  the  tail  of  the  Comet,  or  its  prolongation,  between  the 
dates  September  16  and  October  17,  at  the  following  inclinations  and  distances  from 

the  nucleus :  — 

1858.     Sept.  17  Inclination  119°  Distance  7°.7 

24  110  7 .0 

Oct.      1  105  8.6 

8  91.  12 .0 

15  73  15.5 

The  angles  of  inclination  are  included  between  A  A'  and  a  great  circle  drawn 
from  the  point  of  intersection  to  the  nucleus,  and  are  counted  from  the  side  pre- 
ceding in  right  ascension  towards  the  nucleus.  They  indicate,  quite  nearly,  the 
general  direction  of  the  tail  between  the  nucleus  and  that  point. 

If  we  suppose  the  sphere  to  be  developed  upon  a  tangent  cylinder,  of  which 
the  axis  is  perpendicular  to  the  plane  of  the  great  circle  A  A',  a  favorable  repre- 
sentation will  be  obtained  of  the  regions  through  which  the  tail  passed.  The 
choice  of  the  position  of  the  circle  A  A',  which  may  be  called  the  equator  of 
projection,  has  been,  within  certain  limits,  arbitrary;  but  it  was  thought  best  to 
adopt  one  which  should  secure  almost  entire  freedom  from  distortion  in  the  bright 
part  of  the  tail,  that  is,  for  the  first  20°  or  30°  of  its  length,  where  the  outlines 
were  comparatively  definite. 

Observations  on  the  principal  tail  do  not  extend  beyond  a  distance  of  33°  from 
the  equator  of  projection,  and  by  far  the  greater  part  are  within  20°.  The  latter 
limit  comprises  the  part  of  the  tail  distant  less  than  33°  from  the  nucleus,  beyond 
which  observations  are  liable  to  such  large  uncertainties  as  to  make  the  small 
marginal  enlargement  of  the  projection  of  little  moment  in  comparison. 

The  circle  A  A'  has  been  adopted  for  the  equator  of  projection  in  all  the 
charts,  excepting  that  of  the  Light-axis,  October  8,  on  Plate  XXV.  The  develop- 
ment upon  the  cylinder  has  been  a  little  modified  by  a  process  similar  to  Mer- 
cator's  projection  of  an  equatorial  zone,  the  secondaries  to  A  A'  in  the  one  case 
corresponding  to  circles  of  latitude  in  the  other.  Such  a  zone,  extending  in  width 
from  about  10°  of  south  latitude  to  20°  of  north  latitude,  would  present,  on  Mer- 
cator's  projection,  the  same  amount  of  distortion  which  has  place  in  the  region  of 
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the  charts  occupied  by  that  portion  of  the  tail  lying  within  33.°  of  the  nucleus. 
Between  the  equator  and  this  limit,  the  scale  increases  in  the  proportion 

-   -      -     :  •     ^£  =  1064, 

sec.  0 

or  about  one  sixteenth  part.  The  great  enlargement  of  scale  which  obtains  for 
districts  very  remote  from  the  equator  scarcely  shows  itself  as  an  objectionable 
feature  upon  the  narrow  zone  requiring  to  be  represented. 

The  projection  admits  of  representing  the  entire  series  of  outlines,  referred  to 
one  system  of  co-ordinates,  and  without  interrupting  the  continuity  of  the  projec- 
tion; at  the  same  time  there  is  comparatively  little  distortion  or  change  of  scale 
throughout  the  area  occupied  by  the  Comet  in  all  parts  of  its  course.  The 
angles  of  position  of  neighboring  points,  and  the  forms  of  small  districts,  are  also 
strictly  preserved.  As  the  scale  for  small  arcs  is  uniform  in  all  directions  from  a 
given  point,  it  is  practically  a  convenience  to  be  able  to  measure  small  distances, 
by  using  for  the  scale  an  arc  of  a  circle  of  declination  passing  midway  between 
the  points  whose  distance  is  to  be  ascertained,  and  bisected  by  the  arc  joining 
them. 

As  far  as  a  distance  of  15°  or  20°  from  the  head  of  the  Comet,  the  distortion 
in  any  direction  is  scarcely  perceptible  on  the  scale  to  which  the  charts  are 
drawn. 

For  the  chart  of  the  Light-axis,  October  8,  Plate  XXV.,  the  region  represented 
has  been  developed  upon  a  cylinder  tangent  to  a  great  circle  in  the  right  ascen- 
sion 230°.  Arcs  of  great  circles  perpendicular  to  the  tangent  circle  are  here 
represented  without  distortion. 

To  project  the  circles  of  right  ascension  and  declination,  referred  throughout 
to  the  mean  equinox  for  1858.0,  their  intersections  for  every  ten  degrees,  and, 
for  the  more  important  part  of  the  chart,  for  every  five  degrees,  were  referred 
to  the  equator  of  projection  by  means  of  the  following  formulae :  — 

sin.  8  —  sin.  [i  sin.  y  sin.  /?  =  sin.  /*  sin.  (y  —  «) 

sin.  a  cos.  i  =  sin.  p  cos.  ?  sin.  A  cos.  /3  =  sin.  p.  cos.  (y  —  c) 

cos.  a  cos.  8  =  cos.  p.  cos.  A  cos.  /3  =  cos.  ft 

where 

a  =  AR  —  70°,  i  =  Declination,  t  =  45°. 

The  values  of  A  and  j8  are  given  in  the  following  tables :  — 
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Values  of  A  and  /3  used  in  projecting  the  Chart  on  Plate  XXVI. 


Declina- 
tion. 

AR.  105  „ 

AR.  iro°. 

AR.  175°. 

AR.  18O°. 

Declina- 
tion. 

X 

ft 

X 

ft 

X 

ft 

X 

f 

+35 
40 
45 
50 
55 
60 
+  65 

94°    9.3 
93  50.5 
93  32.0 

—9°  52.3 
—4  52.9 
+0     6.5 

98°  17.5 
97  40.1 
97     3.2 
96  26.2 
95  48.6 

—  9°  29.3 
—  4  31.5 
+  0  26.1 
5  23.1 
+10  21.5 

102°  23.4 
101  27.8 
100  32.9 
99  37.7 
98  41.6 
97  43.5 

—  8°  51.2 
—  3  56.3 
+  0  58.6 
5  53.6 
10  48.3 
+15  43.0 

106°  26.0 
105  12.7 
104     0.3 
102  47.1 
101  32.7 
100  15.7 
98  54.7 

—  7  58.4 
—  3     7.4 
+  1  46.0 
6  34.7 
11  25.6 
16  16.1 
+21     6.2 

+35° 
40 
45 
50 
55 
60 
+65 

Declina- 
tion. 

AR.  185°. 

AR.  10O°. 

AR.  105°. 

A  11.  aoO°. 

Declina- 
tion. 

X 

? 

X 

f 

X 

ft 

X 

ft 

+25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
+75 

0                , 

o         / 

0             / 

0              / 

122°  15.2 
120     9.0 
118     5.7 
116     4.0 
114    2.0 
111  58.1 
109  50.8 
107  38.3 
105  18.4 
102  48.4 
100     6.4 

-13     4.1 
8  30.9 
—  3  57.0 
+  0  37.1 
5  11.3 
9  45.0 
14  18.0 
18  49.8 
23  20.0 
27  47.9 
+32  13.0 

126°  24.8 
124    5.1 
121  48.0 
119  31.4 
117  14.1 
114  54.4 
112  30.2 
109  59.7 
107  20.7 
104  30.4 
101  25.5 

—11     4.5 
6  38.1 
—  2  11.0 
+  2  13.0 
6  43.1 
11     9.5 
15  34.6 
19  58.3 
24  19.6 
28  38.0 
+32  52.5 

+25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
+75 

111  56.5 
110  24.4 
108  54.1 
107  24.4 
105  54.0 
104  21.6 
102  45.8 
101     5.4 
99  17.4 

—11  37.3 
6  51.4 
—  2     5.2 
+  2  41.1 
7  27.4 
12  13.1 
16  58.4 
21  43.0 
+26  26.4 

116     6.0 
114  17.9 
112  31.4 
110  45.2 
108  57.1 
107     7.9 
105  13.5 
103  13.1 
101     4.3 
98  44.5 

—10  10.9 
5  30.6 
—  0  50.2 
+  3  50.5 
8  31.0 
13  10.7 
17  49.7 
22  27.7 
27     4.0 
+31  38.1 

Declina- 
tion. 

AR.  BOS". 

AR.  310°. 

AR.  8  15". 

AR.  aao°. 

Declina- 
tion. 

i 

ft 

X 

ft 

X 

ft 

X 

ft 

+  5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
+80 

0              1 

«     ' 

.              , 

0              , 

0              / 

0             / 

154°22!4 
151     5.5 
147  54.6 
144  48.0 
141  43.6 
138  39.8 
135  34.8 
132  26.8 
129  12.9 
125  54.1 
122  25.4 
118  45.2 
114  51.0 
110  39.8 
106     8.4 

—16°  53.6 
13     1.6 
9     7.2 
5  11.2 
—  1  14.2 
+  2  42.8 
6  39.5 
10  35.0 
14  28.7 
18  19.3 
22     6.8 
25  49.4 
29  26.1 
32  55.5 
+36  15.8 

+  5° 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
+80 

147     5.0 
144    0.3 
141     1.0 
138     5.2 
135  11.2 
132  17.1 
129  21.2 
126  21.5 
123  16.4 
120     3.6 
116  40.6 
113     5.0 
109  13.8 
105     3.5 
100  30.5 

—16     3.6 
12     2.9 
8     0.3 
—  3  56.6 
+  0     8.0 
4  12.4 
8  16.2 
12  18.6 
16     9.1 
20  16.7 
24  10.7 
28     0.0 
31  43.1 
35  18.7 
+38  45.0 

139  56.9 
137     6.0 
134  19.6 
131  36.0 
128  53.5 
126  10.1 
123  24.2 
120  33.8 
il7  36.8 
114  31.3 
111  14.4 
107  43.3 
103  54.5 
99  44.1 

—14  50.1 
10  40.6 
6  29.6 
—  2  18.0 
+  1  54.4 
6     6.3 
10  17.3 
14  27.2 
18  34.4 
22  39.1 
26  39.9 
30  35.9 
34  25.7 
+38    7.7 

133     2.1 
130  26.3 
127  54.1 
125  23.7 
122  53.6 
120  21.7 
117  46.3 
115     5.7 
112  17.6 
109  19.5 
106     8.7 
102  41.7 
98  54.6 

—13  10.8 
8  52.6 
4  33.4 
—  0  14.0 
+  4     6.0 
8  25.2 
12  43.5 
17     0.2 
21   14.7 
25  26.4 
29  34.0 
33  36.8 
+37  33.4 
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Values  of  A  and  ft  used  in  projecting  ihe  Chart  on  Plate  XX  VI.     ( Concluded.) 


DwUnt- 
tioo. 

AK.  aas0. 

Att.330  . 

Aft.  336°. 

All.  «0  . 

ivHina 

I 

t* 

I 

/» 

1 

f 

I 

ft 

ton. 

—15° 

10 
—  5 

0 

+  5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
G5 
70 
+75 

0              / 

9             1 

0              1 

e          / 

0              1 

•           * 

183* 
180 
176 
172 
169 
165 
162 
158 
155 
151 
147 
143 
139 
135 
131 
126 
120 
115 

52.4 
6.6 
27.6 
53.6 
22.8 
53.7 
24.4 
53.6 
19.3 
40.0 
53.6 
58.7 
52.3 
34.1 
0.7 
9.6 
59.8 
29.5 

—17°  33.3 
14     6.2 
10  36.0 
7     3.2 
—  3  29.4 
+  0     6.4 
3  41.6 
7  15.9 
10  48.6 
14  18.8 
17  45.7 
21     7.7 
24  24.4 
27  34.0 
30  35.0 
33  26.0 
86     5.0 
+38  29.8 

_15 

10 

—  —   0 

0 

+  5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
+75 

176  32.6 
172  51.1 
169  16.3 
165  46.5 
162  19.9 
158  54.8 
155  29.5 
152     2.4 
148  31.7 
144  55.8 
141  12.7 
137  20.4 
133  16.8 
129     0.0 
124  27.4 
119  36.8 
114  26.2 

—17  38.4 
14    7.2 
10  82.7 
6  55.9 
-  3  17.6 
+  0  21.4 
4    0.4 
7  38.4 
11  14.9 
14  48.7 
18  19.2 
21  45.1 
25     5.4 
28  18.6 
31  23.4 
34  18.0 
+37     0.3 

169     9.4 
165  34.0 
162    5.3 
158  41.5 
155  20.7 
152     1.3 
148  41.3 
145  19.5 
141  53.6 
138  22.2 
134  43.2 
130  54.4 
126  53.8 
122  39.1 
118     7.4 
113  16.5 
108     4.0 

—17  36.7 
13  59.7 
10  19.7 
6  37.4 
—  2  54.0 
+  0  50.0 
4  34.5 
8  17.7 
11  58.4 
15  37.2 
19  12.4 
22  43.2 
26    8.2 
29  26.2 
32  35.5 
35  34.4 
+38  20.8 

161  45.1 
158  17.9 
154  57.2 
151  41.1 
148  27.8 
145  15.4 
142     2.4 
138  46.9 
135  26.9 
132     1.1 
128  26.8 
124  42.4 
120  44.8 
116  32.0 
112     1.0 
107     8.7 

—17  23.2 
13  89.2 
9  52.5 
6     3.8 
—  2  14.0 
+  1  36.4 
5  26.2 
9  15.1 
13     2.2 
16  46.7 
20  27.7 
24     4.0 
27  34.7 
30  58.1 
34  12.7 
+37  16.6 

Declina- 
tion. 

AR.  945*. 

AR.  a.w. 

AR.  855°. 

AH.  aeo-. 

Dwlin*. 
tion. 

I 

t> 

I 

? 

I 

ft 

i 

P 

—15° 
10 
—   5 
0 

+  5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
+65 

187  18.8 
183  37.2 
180     0.8 
176  27.6 
172  56.0 
169  24.4 
165  51.2 
162  14.6 
158  33.2 
154  44.9 
150  48.0 
146  40.6 
142  20.6 
137  46.0 
132  55.0 
127  45.3 
122  15.8 

—14°    2.2 
10  34.3 
7     4.0 
—  3  32.0 
+  0    0.7 
3  33.6 
7     5.6 
10  35.9 
14    3.7 
17  28.1 
20  48.0 
24     2.1 
27     9.4 
30     8.2 
32  56.8 
35  33.6 
+37  55.6 

0              / 

0              , 

0              / 

.     . 

o           ( 

0               / 

—15° 
10 
—  5 
0 

+  5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
+65 

183  32.4 
180    0.0 
176  27.6 
172  53.6 
169  16.3 
165  34.0 
161  45.0 
157  47.5 
153  39.5 
149  19.0 
144  44.1 
139  52.7 
134  43.1 
129  13.9 

—  3  31.6 
0     0.0 
+  3  31.6 
7     3.2 
10  32.7 
13  59.7 
17  23.3 
20  42.3 
23  55.3 
27     2.0 
30     0.0 
32  48.0 
35  24.0 
+37  45.7 

187     4.0 
183  32.4 
179  59.2 
176  22.7 
172  41.3 
168  53.0 
164  56.3 
160  48.6 
156  29.0 
151  54.6 
147     3.6 
141  54.3 

—  0    8.0 
+  3  32.0 
7     4.0 
10  34.3 
14    2.1 
17  26.5 
20  46.4 
24     1.0 
27     8.0 
30     7.0 
32  55.6 
+35  32.4 

183 
179 
176 
172 
168 
163 
159 
154 
149 
143 

32.4 
53.4 
7.6 
13.1 
8.0 
50.3 
17.4 
27.5 
19.1 
50.0 

+10  36.0 
14     6.7 
17  33.3 
20  56.0 
24  12.7 
27  22.5 
30  24.5 
33  16.4 
+35  55.9 

A  i:.  -40.-.  .                                                AR.  370°.                                                AH.  3T5*. 
Dorlina- 

Deelhu- 
tion. 

tkm. 

i 

P                      i 

P                      I 

? 

+  5°        187°    8.9 
10         183  27.3 
15         179  47.0 
20         175  35.9 
25         171  21.8 
30         166  52.5 
+35         162     5.6 

+14    7.2 
17  38.3         187     6.4 
21     5.3         183  11.4 
24  26.8         179     3.2 
27  41.5          174  39.4 
30  48.1          169  57.6 
+33  44.7           .     .     . 

a          i                                ot 

+2l'    9.5           '.     .     ! 
24  37.3          186  52.8 
27  58.6          182  37.3 
31  12.0          178     2.9 
+34  15.8           .    .     . 

0              / 

+28  '   8.6 
31  30.7 
+34  43.6 

+  s 

10 
15 

20 
25 
80 
+35 

12 
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Values  of  A  and  /3  used  in  projecting  the  Chart  on  Plate  XXIV. 


Declina- 
tion. 

AR.  4O°. 

AR.  50°. 

AR.  6O°. 

AR.  70°. 

Declina- 
tion. 

1 

/? 

I 

P 

X 

P 

I 

P 

+10 
20 

30 
40 
50 
60 

+70 

345°  11 
353  40 
3  48 
15  35 
29  26 
47  32 
61  23 

+28°    7 
35     2 
41   21 
46  27 
48     4 
52  12 
+51  45 

352°  54 
0  57 
10     2 
20  31 
32  36 
46  17 
61     5 

+21°    9 
27  59 
34  16 
39  46 
44  12 
47  10 
+48  21 

0                1 

0     7 
7  47 
16  10 
25  33 
36  10 
48  13 
61  35 

+14°    7 
20  56 
27  22 
33  16 
38  21 
42  21 
+44  57 

0              / 

7     6 
14  26 
22   12 
30  41 
40     7 
50  46 
62  46 

+  7°    3 
14     0 
20  42 
27     2 
32  48 
37  46 
+41  38 

+10° 
20 
30 
40 
50 
60 
+70 

Declina- 
tion. 

AH.  8O°. 

AR.  90°. 

AR.  10O°. 

AR.  11O°. 

Declina- 
uation. 

I 

f 

Jl 

P 

1 

0 

1 

P 

+10 
20 
30 
40 
50 
60 
+70 

14°    6 
21     6 
28  20 
36     1 
44  26 
53  50 
64  31 

+  0     6 
7  16 
14  19 
21     8 
27  34 
33  26 
+38  30 

21°  19 
27  59 
34  41 
41  38 
49     6 
57  21 
66  44 

—  6°  37* 
+  0  50 
8  18 
15  37 
22  43 
29  26 
+35  34 

28°  55 
35  12 
41  20 
47  33 
54     6 
61  15 
69  20 

—13°    2 
—  5  11 
+  2  43 
10  35 
18  19 
25  49 
+32  55 

37°    6 
42  54 
48  54 
53  50 
59  26 
65  29 
72  17 

—18°  57 
10  41 
—  2  18 
+  66 
14  27 
22  39 
+30  36 

+10 
20 
30 
40 
50 
60 
+70 

Declina- 
tion. 

AR.  180°. 

AR.  130°. 

All.  140°. 

AR.  150  . 

Declina- 
tion. 

I 

ft 

A 

? 

A 

P 

I 

P 

+10° 
20 
30 
40 
50 
60 
+70 

46°    3 
51   11 
55  55 
60  29 
65     6 
70     0 
75  30 

—24°  15 
15  30 
—  6  38 
+  2  13 
11     9 
19  58 
+28  38 

55°  51 
60     6 
63  54 
67  29 
71     3 
74  46 
78  56 

—28°  42 
19  29 
10  10 
—  0  50 

+  8  31 
17  50 
+27     4 

66°  34 
69  39 
72  19 
74  47 
77  13 
79  44 
82  32 

—32°    7 
22     9 
12  49 

—  3     7 
+  6  35 
16  16 
+25  55 

78°    3 
79  41 
81     4 
82  20 
83  34 
84  50 
86  14 

—34°  16 
24  22 

14  27 
—  4  31 
+  5  23 
15  19 

+25  14 

+10 
20 
30 

40 
50 
60 

+70 

Declina- 
tion. 

AR.  1  C.d  , 

AR.  iro°. 

All.  ISO". 

AR.  19O°. 

Declina- 
tion. 

X 

f 

I 

P 

I 

ft 

I 

P 

+10 
20 
30 
40 
50 
60 
+70 

90°    0 
90     0 
90     0 
90     0 
90     0 
90     0 
90     0 

—35°    0 
25     0 
15     0 
—  5     0 
+  50 
15     0 
+25     0 

101°  56 
100  19 
98  56 
97  40 
96  26 
95  10 
93  46 

—34°  16 
24  22 
14  27 
—  4  31 
+  5  23 
15  19 
+25  14 

113°  26 
110  21 
107  41 
105  13 
102  47 
100  16 
97  28 

—32°    7 
22     9 
12  49 
—  3     7 
+  6  35 
16  16 
+25  55 

124°    9 
119  54 
116     6 
112  31 
108  57 
105  13 
101     4 

—28°  42 
19  29 
10  10 
—  0  50 
+  8  31 
17  50 
+27     4 

+10 
20 
30 

40 
50 

60 

+70 
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Values  of  A  and  /3  used  in  projecting  the  Chart  on  Plate  XXIV.     (Concluded.) 


Declina- 
tion. 

AB.  aoo". 

AR.  a  10°. 

AR.aao°. 

AR.a30°. 

I".lilN,. 

lion. 

i 

ft 

i 

ft 

i 

ft 

i 

ft 

—30 
20 

—10 
0 
+10 
20 
30 
40 
50 
60 
+70 

0              1 

o           1 

0              1 

0              I 

0              1 

0              I 

190°    3 
180  57 
172  54 
165  34 
158  41 
152     1 
145  19 
138  22 
130  54 
122  39 
113  16 

—34°  16 
27  59 
21  10 
14    0 
—  6  37 
+  0  50 
8  18 
15  37 
22  43 
29  26 
+35  34 

-30 
20 
—10 
0 
+10 
20 
30 
40 
50 
60 
+70 

173  40 
165  12 
157  58 
151     5 
144  48 
138  40 
132  27 
125  54 
118  45 
110  40 

—35     2 
28     6 
20  42 
13     2 
—  5  11 
+  2  43 
10  35 
18  19 
25  49 
+32  55 

156  42 
149  19 
142  54 
137     6 
131     6 
126  10 
120  34 
114  31 
107  43 

—34  47 
27     2 
18  57 
10  41 
—  2  18 
+  66 
14  27 
22  39 
+30  36 

139  53 
133  57 
128  49 
124    5 
119  31 
114  54 
110     0 
104  30 

—32  48 
24  15 
15  30 
—  6  38 
+  2  13 
11     9 
19  58 
+28  38 

Declina- 
tion. 

AR.  a*o°. 

AH.  aso°. 

AR.  aeo°. 

AR.  aro°. 

Declina- 
tion. 

i 

ft 

1 

ft 

i 

ft 

I 

ft 

—20° 
—10 
0 

+10 
20 
30 
40 
50 
60 
+70 

187°  471 
180     7 
172  54 
165  54 
158  54 
151  40 
143  59 
135  34 
126  10 
115  29 

—20°  56 
14     6 
—  7     3 
+.0     6 
7  16 
14  19 
21     8 
27  34 
33  26 
+38  30 

194°  26 
187     6 
180     0 
172  54 
165  34 
157  48 
149  19 
139  53 
129  14 
117  14 

-14    0 
—  7     0 
0     0 
+  7     3 
14    0 
20  42 
27     2 
32  48 
37  46 
+41  38 

0              1 

0              I 

0              ( 

0              1 

—20° 
-10 
0 

+10 
20 
30 
40 
50 
60 
+70 

194     6 
187     6 
179  53 
172  13 
163  50  . 
154  27 
143  50 
131  47 
118  25 

—  0     6 
+  73 
14    7 
20  56 
27  22 
33  16 
38  21 
42  21 
+44  57 

194  26 
187     6 
179     3 
169  58 
159  29 
147  24 
133  43 
118  55 

+14     0 
21     9 
27  59 
34  16 
39  46 
44  12 
47  10 
+48  21 

The  following  were  used  in  a  chart  for  a  special  investigation  of  the  observations 
on  the  lower  part  of  the  tail,  October  5th,  1858. 


AB.  810°. 

AR.  aia°. 

AR.   ill 

Declina- 

Declina- 

tion. 

tion. 

i 

ft 

i 

ft 

I 

ft 

+19° 

137°  39 

—11  31 

139°  16 

—10°  28 

140°  50 

—9°  22 

+19 

21 

136  32 

9  51 

138     7 

,s    is 

139  40 

7  44 

21 

23 

135  26 

8  10 

136  59 

7     9 

138  30 

6     6 

23 

25 

134  20 

6  30 

135  51 

5  30 

137  21 

4  28 

25 

27 

133  14 

4  49 

134  44 

3  50 

136  12 

2  50 

27 

29 

132     8 

3     8 

133  36 

2  11 

135     3 

—  1   11 

29 

+31 

131     3 

—  1  28 

132  29 

—  0  31 

133  55 

+0  27 

+31 

AR.  aie°. 

AB.ai8°. 

AR.  aao°. 

Declina- 

Declina- 

tion. 

tion. 

i 

ft 

i 

ft 

i 

ft 

+19 

142°  23 

-8°  16 

143°  55 

—  7     8 

145°  2o 

^5°  59 

+19 

21 

141  11 

6  39 

142  42 

5  32 

144  11 

4  23 

21 

23    . 

140     1 

5     2 

141  23 

3  56 

142  57 

2  49 

23 

25 

138  50 

3  25 

140  17 

2  20 

141  43 

—1   14 

25 

27 

137  39 

1  48 

139     5 

—  0  45 

140  30 

+0  20 

27 

29 
+31 

136  29 
135  19 

—  0  11 
+  1  26 

137  53 
136  41 

+  0  52 

+  2  28 

139  16 
138     3 

1  55 
+3  20 

29 
+31 
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The  chart  on  Plate  XXIV.  has  been  drawn  to  a  scale  of  300'  =  1'%  on  the 
equator  of  projection,  and  Plate  XXVI.  Sections  I.,  II.,  III.  to  a  scale  of  100'  =  lln. 
For  any  point  distant  from  this  equator  by  an  angle  6,  the  scale  becomes,  for 
Plate  XXIV., 

300'  ==  rn-.000  sec.  6. 
For   Plate  XXVL, 

100'  =  lin-.000  sec.  6. 

In  constructing  the  original  charts,  a  straight  line  was  drawn,  representing  the 
projection  of  the  equator  of  projection,  and  perpendicular  to  it,  straight  lines 
representing  secondaries  to  the  equator.  The  values  of  A  and  /3,  after  apply- 
ing the  usual  correction  from  a  table  of  meridional  parts,  gave  the  projections 
of  the  principal  intersections  of  the  circles  of  right  ascension  and  declination. 
The  curves  were  interpolated  between  the  points  by  means  of  elastic  rulers  of 
holly-wood,  T3g,  T\,  and  T\  of  an  inch  thick,  and  from  two  to  four  feet  long. 
The  rulers  were  placed  on  the  chart  and  bent  to  the  required  curves  by  weights 
resting  on  the  paper,  set  at  suitable  intervals,  so  as  to  secure  as  good  a  repre- 
sentation as  possible  of  the  projected  points  on  either  side  of  the  arc  to  be  drawn. 
The  next  step  was  to  project  the  places  of  the  principal  stars  occurring  within 
the  area  of  the  map.  The  positions  of  these,  taken  mostly  from  the  Uran&metria 
Nova  of  Argelander,  are  contained  in  the  annexed  catalogue. 

Catalogue  of  Stars  projected  upon  the  Charts. 


Name. 

AR.  1868.0. 

Dec.  1858.0. 

Mag. 

Name. 

AR.  1868.0. 

Deo.  1858.0. 

Mag. 

J  Hydne  ....'. 

131°  59 

+    6°  29 

3.4 

146°    9 

+26°  40 

4 

132  40 

12  25 

4 

149  46 

35  56 

45 

10  Ursse  Majoris 

132  52 

42  21 

4 

149  53 

17  28 

3.4 

x  TJrsae  Majoris 
T  Ursse  Majoris 

133  29 
134  50 

47  43 
64     6 

3.4 

5.4 

15  Sextan  tis   .... 
u  Leonis  

150  10 
150  12 

0  18 
12  40 

4.5 
1.2 

6  Hydra;  

136  45 

2  55 

4 

152     8 

43  38 

3  4 

137  30 

37  25 

4 

152  11 

24    8 

3 

138     6 

35     0 

3  4 

153     1 

20  33 

2 

A  Ursas  Majoris 

140     4 
140  11 

+63  41 
8     3 

3.4 

2 

p  Ursae  Majoris 

153  29 
154  27 

42  13 
54  QI 

3 
5  4. 

6  Ursae  Majoris 
1  Leonis  

140  50 
140  54 

+52  20 
+23  36 

3 

5  4 

31  Leonis  Minoris    . 

154  55 
156  20 

37  25 
10     2 

4.5 
4 

143     9 

0  31 

45 

157  40 

32  42 

5  4 

o  Leonis  

143  23 

+10  32 

43 

161  21 

34  59 

4 

E  Leonis  

144  25 

24  25 

3 

161  58 

25  30 

45 

v  Ursa?  Majoris      .     . 
9  Ursae  Majoris      .     . 

145  14 
145  38 

59  43 
+54  55 

4.3 
5.4 

/?  Ursa;  Majoris      .     . 

163  18 
163  41 

57     8 
+20  56 

2.3 
4.5 
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Catalogue  of  Stars  projected  upon  the  Charts.     (Continued.) 


Name. 

AR.  1868.0. 

Dec.  1868.0. 

Mag. 

Name, 

AR.  1868  0. 

D*c.  1868.0. 

M^. 

o  Ursae  Maoris      .     . 

ift  Ursae  Majoris      .     . 

163°  43* 
165  25 
166  38 
166  44 
167  22 

167  39 
167  41 
168  27 
169     7 
172  25 

172  41 
174  29 
174  39 
174  39 
175     9 

175  26 
175  49 
176  36 
178  24  • 
179  30 

182     6 
183  10 
184  49 
184  57 
185     9 

186  45 
187  59 
188  37 
189  34 
191  56 

192     7 
192  21 
193  47 
195  39 
195  46 

196  19 
196  49 
197  47 
198  58 
199  26 

199  33 
200     3 
201  51 
202     7 
202  18 

205     8 
205  28 

+62°  81* 
45  16 
21  18 
+16  12 
—  2  53 

+32  20 
33  52 
6  48 
+11  19 
—  02 

+44  25 
9     3 
48  34 
7  20 
21     0 

15  22 

2  34 
54  29 
7  24 
9  31 

57  49 
0    7 
28     3 
29     4 

42     8 

42     8 
+41  89 
—  0  40 
+40     3 
56  44 

4  10 
39     5 
+11  43 
—  4  47 
+18  15 

28  35 
40  54 
41  19 
+44  39 
—10  25 

+55  40 
46  46 
0    8 
37  55 
44  55 

18     9 
+50     2 

2 

3 
2.3 
3.4 
5.4 

4.3 
3.4 
4 
4 
5.4 

6 
5.4 
4 
4.5 
4.5 

2 
3.4 
2.3 
4.5 
4 

3.4 
3.4 
5.4 
4.5 
6 

4.5 
6 
3.2 
6 
2 

3 
3 
3.2 
4.5 

4.5 

4 
5 
5 
6 
1 

2 
6 
3.4 
5.6 
6 

5.4 
2 

v  Bootis  

205°  39 
206  12 
206  13 
206  23 
206  59 

208  36 
210  8 
211  16 
211  19 
212  5 

212  8 
212  17 
212  44 
212  46 
212  51 

212  59 
214  6 
215  5 
216  26 
216  36 

217  8 
218  30 
218  35 
218  40 
218  53 

219  39 
219  42 
219  45 
221  12 
223  58 

224  10 
224  36 
225  16 
227  8 
227  27 

229  20 
229  47 
230  27 
230  30 
231  28 

231  41 
231  48 
232  0 
232  10 
232  31 

233  11 
233  30 

+16°  30 
35  29 
35  22 
35     9 
19     6 

2  14 

65     4 
+  35 
—  9  37 
+52  27 

—  5  19 
+19  56 
46  45 
+52     1 
—12  43 

+36  10 
9     6 
52  31 
30  59 
38  55 

30  22 
17     1 
14  20 
+  8  46 
—  5     3 

+17  34 
27  40 
2  29 
19  41 
25  35 

40  57 
27  31 
25  26 
29  42 
33  51 

30  48 
37  52 
59  28 
29  36 
41  19 

41  23 
31  50 
11     1 
27  11 
39  29 

40  49 
+37     6 

4.5 

7 
6 
6 
3 

4 
3.4 
5.4 
4.5 
4.5 

4 
1    . 
4 
4.5 
5.4 

5 
5.4 
4.3 
4.3 
3.2 

5.4 
4 
3.4 
5.4 
4 

5.4 
2.3 
4.3 
4 
5.4 

3 
4.5 
5.4 
5 
3 

5 
4.3 
3 
4.3 
4 

4 
4 
3.4 
2 
5 

"5 
4 

Canum  Venaticorum 
23H  Canum  Venaticorum 
Canum  Venaticorum 

f  Ursae  Majoris      .     . 
v  Ursse  Majoris      .     . 
a  Leonis  

t  Virginis     .... 
a  Draconis    .... 
42n  Virginis      .... 
x  Virginis     .... 

i  Leonis  

59  Ursae  Majoris      .     . 
J  Virginia      .... 
X  Ursae  Majoris 
v  Virginia      .... 

t  Virginis     .... 

i.  Virginis     .... 
A  Bootis  . 

ft  Leonis  

ft  Virginis      .... 
y  Ursae  Majoris 
ji  Virginis      .... 
o  Virginis     .... 

d  Ursae  Majoris      .     . 
i)  Virginis      .... 
14  Comae  Berenices 
15  Comae  Berenices 
2UB  Canum  Venaticorum 

8  Canum  Venaticorum 
9  Canum  Venaticorum 
y  Virginis      .... 
10  Canum  Venaticorum 
E  Ursse  Majoris      .     . 

8  Virginis      .... 
12  Canum  Venaticorum 
i  Virginis      .... 
6  Virginis     .... 
42  Coma;  Berenices 

43  Comae  Berenices 
11H  Canum  Venaticorum 
20  Canum  Venaticorum 
Canum  Venaticorum 
a  Virginis      .... 

J  Ursae  Majoris 
147B  Canum  Venaticorum 
£  Virginis     .... 
17n  Canum  Venaticorum 
175B  Canum  Venaticorum 

T  Bootis  

JSH  Bootis  

6  Bootis  

n  Bootis  

£  Bootis             .     . 
31  Bootis  

ft  Virginis     .... 

109  Virginis     .... 

ft  Bootis  

rj  Coronas  Borealis 

t  Draconis    .... 
ft  Coronas  Borealis 

?2  Bootis  
6  Coronae  Borealis 

a  Coronae  Borealis 
//  Coronae  Borealis 

»j  Ursa;  Majoria 

f  Coronae  Borealis 
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Catalogue  of  Stars  projected  upon  the  Charts.     ( Concluded.) 


Name. 

AR.  1858.0. 

Dec.  1858.0. 

Mag. 

Name. 

AR.  1858.0. 

Dec.  1868.0. 

Mag. 

i  Serpentis   .... 

233°  48 

+20     7 

5.4 

/.  Ophiuchi    .... 

245°  56 

+  2°  17 

4.3 

y  Coronae  Borealis 

234  11 

26  44 

4.3 

/?  Herculis     .... 

246     1 

21  48 

2.3 

a  Serpentis    .... 

234  19 

6  52 

2.3 

a  Herculis     .... 

247  22 

42  44 

4 

/.  Serpentis    .... 

234  53 

7  48 

4.5 

16  Draconis    .... 

248  12 

53  11 

4.5 

ft  Serpentis   .... 

234  54 

+15  52 

3.4 

17  Draconis    .     .     .     : 

248  13 

53  13 

4.5 

jtt  Serpentis    .... 

235  33 

—  2  59 

3.4 

42  Herculis     .... 

248  43 

49  14 

5.4 

x  Serpentis    .... 

235  35 

+18  35 

4 

f  Herculis     .... 

248  59 

31  52 

3.2 

S  Coronse  Borealis 

235  54 

26  31 

4.5 

ij  Herculis     .... 

249  30 

39  12 

3 

c  Serpentis    .... 

235  56 

4  55 

3.4 

52  Herculis     .... 

251   16 

46  14 

4.5 

x  Corona}  Borealis 

236  28 

36     6 

5.4 

i  Ophiuchi    .... 

251  50 

10  24 

4.5 

X  Herculis    .... 

236  56 

42  51 

4.5 

x  Ophiuchi    .... 

'252  44 

9  36 

3.4 

y  Serpentis    .... 

237  28 

16     8 

4.3 

e  Herculis     .... 

253  43 

31     8 

3.5 

i  Coronse  Borealis 

237  56 

27  18 

4 

fi  Draconis    .... 

255  43 

54  39 

5.4 

i  Coronoe  Borealis 

238  56 

30  15 

5.4 

a  Herculis     .... 

257     2 

14  34 

var. 

TI  Serpentis   .... 

239     2 

23  12 

5.4 

£  Draconis    .... 

257     6 

65  53 

3 

v  Herculis    .... 

239  36 

46  26 

4.5 

S  Herculis     .... 

257  18 

25     1 

3 

6  Draconis    .... 

239  48 

58  57 

4.3 

TI  Herculis     .... 

257  31 

+36  59 

3.4 

x  Herculis    .... 

240  25 

17  26 

5 

v  Serpentis   .... 

258  11 

—12  43 

5.4 

i  Coronae  Borealis 

240  57 

36  51 

5.4 

n  Herculis     .... 

259  41 

+37  17 

4 

<f  Herculis    .... 

241     4 

45  18 

4 

/J  Draconis    .... 

261  49 

52  24 

3.2 

q  Herculis    .... 

241  16 

+17     2 

6 

a  Ophiuchi    .... 

262     5 

12  40 

2 

d  Ophiuchi    .... 

241  43 

—  3  20 

3 

v1  Draconis    .... 

262  20 

55  17 

4 

t  Ophiuchi    .... 

242  42 

—  4  21 

3.4 

»2  Draconis    .... 

262  22 

55  16 

4 

•    a  Serpentis    .... 

243  44 

+  1  22 

5 

j  Herculis     .... 

263  52 

46     5 

3.4 

i  Herculis    .... 

243  52 

46  39 

3.4 

(i  Herculis     .... 

265  13 

27  48 

3.4 

y  Herculis     .     .     .     . 

243  55 

19  29 

3 

£  Draconis    .... 

267  46 

56  53 

3.4 

{  Coronae  Borealis 

244     8 

31  13 

5 

6  Herculis     .... 

267  50 

37  15 

4 

r  Coronae  Borealis 

244  16 

34    5 

5 

J  Herculis     .... 

268     3 

29  15 

4.3 

o)  Herculis     .... 

244  42 

14  21 

5 

v  Herculis     .... 

268  16 

30  12 

4.5 

tj  Draconis    .... 

245  31 

+61  50 

3.2 

y  Draconis    .... 

268  18 

+51  30 

2.3 

The  places  of  the  nucleus  of  the  Comet  at  7h  m.  s.  i,  at  the  Observatory  of 
Harvard  College,  derived  from  the  ephemeris  *  on  the  following  page,  were  next 
inserted  on  the  charts. 

The  subjoined  comparisons  with  observations  show  that  the  errors  of  the 
ephemeris  will  not  be  perceptible  on  the  projections. 

z/  S 
c— o 

O'.O 

—  0.3 
+  0.3 


a  « 

C—  0 

Sept.  12 

—  0'.3 

Oct.    5 

0.0 

15 

—  0.2 

*  Interpolated  from  Searle's  ephemeris,  Astron.  Journal,  No.  120,  pp.  189,  190. 
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Ephemeris  of  the  Great  Comet  of  1858,  at  7h  m.  s.  t.  Observatory  of  Harvard  College. 


1868. 

«  18580. 

8  186&0. 

1858. 

a  1858.0. 

d  1858J). 

Sept  12 

167°  46.0 

+36°  6.5 

Sept.  30 

197°  57.5 

+29°  37.4 

13 

168  43.0 

36  13.3 

Oct.   1 

200  43.0 

28  3.1 

14 

169  43.3 

36  19.1 

2 

203  35.1 

26  13.0 

15 

170  47.3 

36  23.5 

3 

206  32.6 

24  7.2 

16 

171  55.1 

36  26.4 

4 

209  34.8 

21  45.3 

17 

173  7.6 

36  27.5 

5 

212  40.5 

19  7.2 

18 

174  23.9 

36  26.3 

6 

215  48.2 

16  13.8 

19 

175  45.6 

36  22.8 

7 

218  56.8 

13  6.7 

20 

177  12.6 

36  16.1 

8 

222  4.5 

9  48.1 

21 

178  45.5 

36  5.8 

9 

225  10.2 

6  21.1 

22 

180  24.4 

35  51.2 

10 

228  12.5 

+  2  49.2 

23 

182  10.1 

35  31.7 

11 

231  10.4 

-  0  43.7 

24 

184  2.7 

35  6.5 

12 

234  2.7 

4  14.0 

25 

186  2.5 

34  34.3 

13 

236  49.0 

7  38.4 

26 

188  10.0 

33  55.4 

.  1* 

239  28.6 

10  54.3 

27 

190  25.2 

33  7.3 

15 

242  1.3 

13  59.6 

28 

192  48.3 

32  9.2 

16 

244  26.7 

16  53.1 

29 

195  19.1 

+31  0.0 

17 

246  44.9 

—19  34.4 

The  initial  direction  of  the  axis  of  the  tail  has  been  obtained  from  an  ephemeris 
of  the  angles  of  position,  at  the  nucleus,  of  the  prolongation  of  the  radius  vector 
of  the  Comet  seen  from  the  Earth.  To  these  angles  normal  corrections  have 
been  applied,  derived  from  a  provisional  comparison  with  the  observed  directions 
of  the  initial  axis.  The  numbers  for  7h  m.  s.  t.,  Observatory  of  Harvard  College, 
as  they  were  used  in  constructing  the  charts,  are  given  below,  p  denotes  the 
angle  of  position  of  the  axis,  p0  that  of  the  radius  vector  prolonged. 


Ephemeris  of  the  Angk  of  Position  of  the   Initial  Axis   of  the   Tail. 


1858. 


Sept.  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 


355  46 

356  20 

357  2 

357  52 

358  51 

350  58 

1  15 

2  43 
4  23 

6  17 
8  25 


P—P° 

O     I 

—0  20 
0  37 

0  55 

1  14 
1  30 


47 

4 

20 


2  35 

2  52 

—3  6 


355  26 

355  43 

356  7 

356  38 

357  21 

358  11 

359  11 

0  23 

1  48 
3  25 
5  19 
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1858.  Sept.  27 

28 

29 

30 

Oct.  1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 
16 


Po 

o     i 

10  49 
13  30 
16  31 
19  54 
23  40 

27  52 
32  30 
37  37 
43  9 
49  3 

55  11 
61  23 
67  27 
73  10 
78  21 

82  56 
86  51 
90  9 
92  52 
95  3 


P—P° 

—3°  20 
3  34 

3  49 

4  3 
4  16 

4  28 
4  41 

4  53 

5  3 
5  15 

5  24 
5  35 
5  44 

5  53 

6  2 

6  11 
6  19 
6  27 
6  34 
—6  42 


P 

O  I 

7  29 

9  56 

12  42 

15  51 

19  24 

23  24 
27  49 
32  44 
38  6 
43  48 

49  47 
55  48 
61  43 
67  17 
72  19 

76  45 
80  32 
83  42 
86  18 

88  21 


The  directions  of  the  initial  axis  having  been  entered  upon  the  chart,  the  out- 
lines of  the  tail  within  10'  of  the  nucleus  have  been  constructed  by  reducing  to 
a  proper  scale  the  telescopic  outlines,  of  which  a  full  discussion  will  be  given  in 
another  part  of  the  volume.  These  having  been  originally  drawn  to  a  scale  of 
2'  =  lin-.000,  they  required  to  be  reduced  in  the  proportion 

2 


100  sec.  6 


=  50  cos.  6 


to  adjust  them  to  the  scale  of  Plate  XXVI.,  which  is 

100'  sec.  0  =  lin-.000 ; 

0  being  the  angular  distance  of  the  head  of  the  Comet  from  the  equator  of  pro- 
jection.    We  have  thus  the  proportions 


Sept.  16 
20 
24 
28 


Oct. 


2 
6 

10 
14 


7.8 
7.2 
7.0 
7.3 

8.5 
10.6 
13.2 
15.2 


50  cos. 

6  =  49.5 

a 

49.6 

u 

49.6 

u 

49.6 

u 

49.5 

u 

49.1 

u 

48.7 

c< 

48.2 
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All  the  observations  which  could  be  used  for  constructing  the  tail  were  now 
inserted  on  the  chart  with  the  dates,  places  of  observation,  and  occasionally  with 
brief  remarks  annexed.  In  a  few  instances  corrections  for  refraction  have  been 
applied,  but  they  have  not  generally  been  sensible.  Points  near  the  nucleus, 
within  1°  or  2°  of  it,  were  generally  projected  from  it  as  an  origin,  to  avoid  any 
small  error  in  relative  position. 

The  observations  may  be  divided  into  four  classes :  — 

1.)  Position  of  points  either  in  the  edges  or  in  the  axis,  referred  by  description 
to  neighboring  stars. 

2.)   Directions  of  tangents  similarly  described. 

3.)  Determinations  of  the  right  ascension  and  declination  of  points  in  the  tail. 

4.)  Drawings  of  the  tail,  for  the  most  part  as  seen  with  the  naked  eye. 

Of  the  latter  class,  the  most  valuable  are  those  in  which  the  stars  have  been 
also  inserted.  Where  neither  stars  nor  scale  were  given,  the  sketches  could  be 
used  only  for  determining  the  amount  of  curvature  and  the  relation  of  the  two 
outlines  to  each  other.  In  such  cases  the  scales  have  been  ascertained  from  the 
length  and  breadth  of  the  tail  in  the  figures,  which  were  then  enlarged  to  the 
same  scale  with  the  chart,  and  combined  with  the  other  data  as  circumstances 
would  admit.  It  is  to  be  regretted  that  the  method  of  delineation  upon  star 
charts,  using  only  the  naked  eye,  or  telescope  of  low  magnifying  power,  —  an 
opera-glass,  for  example,  —  was  not  more  frequently  put  into  practice,  as  it  is  sus- 
ceptible of  greater  accuracy  than  can  be  reached  in  any  other  way. 

The  precise  hour  of  observation  not  being  mentioned  in  many  of  the  accounts, 
it  was  necessary  to  supply  it,  sometimes  from  the  context,  but  often  from  a 
consideration  of  the  interval  of  visibility  of  the  Comet  at  the  date  and  place 
for  which  the  deficiency  was  to  be  supplied;  fortunately,  this  procedure  was  not 
exposed  to  much  uncertainty,  owing  to  the  fact  that,  for  the  most  part,  the 
position  of  the  Comet  relatively  to  the  Sun  restricted  the  tune  of  observation 
to  the  early  hours  of  the  evening. 

From  the  end  of  August  up  to  the  21st  of  September,  the  Comet  preceded 
the  Sun  in  right  ascension,  and  was  best  seen  in  the  morning.  For  a  few  days 
subsequent  to  the  latter  date,  the  morning  and  evening  hours  were  nearly  equally 
favorable.  Comparatively  few  determinations  of  the  figure  and  position  of  the  tail 
are  found  in  this  interval,  and  for  these  the  notices  are,  in  general,  sufficiently 
explicit  as  regards  the  time  of  observation. 

After  the  26th  of  September  —  in  Europe  generally  after  the  27th  —  the  even- 
ing sky,  fgr  a  short  time  while  the  Comet  was  still  in  a  good  position,  was  free 
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from  both  moonlight  and  twilight,  and  afforded  an  opportunity  for  viewing  the 
tail  to  the  best  advantage.  The  Comet  had  now  passed  the  Sun  in  right  ascen- 
sion, and  had  moved  southward  in  declination,  so  as  to  be  no  longer  visible  in 
the  morning. 

It  happens,  fortunately,  that  nearly  all  the  dates  for  which  it  is  necessary  to 
assume  the  time  occur  between  the  25th  of  September  and  the  middle  of  October, 
under  circumstances  which  confine  the  possible  times  of  observation  within  quite 
narrow  limits,  so  that  they  can  be  supplied  without  incurring  the  risk  of  errors 
likely  to  be  prejudicial. 

So  far  as  the  evening  observations  are  concerned,  it  will  be  evident  that, 
during  the  greater  part  of  the  period  in  question,  the  end  of  twilight  was  the 
best  moment  for  viewing  the  tail  through  its  whole  extent,  as  well  as  the  earliest 
at  which  it  was  possible  to  distinguish  the  faint  nebulosity  at  the  upper  extrem- 
ity, the  sky  being  then  quite  dark,  and  the  effect  of  atmospheric  extinction  less 
than  at  any  later  hour.  We  shall  adopt  this  as  a  probable  limit  in  one  direc- 
tion ;  for  the  lower  limit,  failing  other  evidence,  we  may  take  the  time  when  the 
head  of  the  Comet  reached  the  altitude  of  7°.  Below  this  point,  owing  to  the 
extinction  of  its  light  in  the  Earth's  atmosphere,*  the  outline  was  too  much 
obscured  for  a  good  determination  of  its  figure  and  position.  It  was  noticed 
too,  that,  simultaneously  with  the  reduction  of  the  light  of  the  lower  part  of 
the  curve,  as  it  neared  the  horizon,  the  extreme  upper  part  became  less  and 
less  distinct,  until  it  quite  disappeared,  much  sooner  than  would  have  been  an- 
ticipated from  the  effect  of  atmospheric  extinction  merely,  as  if  the  eye  needed 
the  stimulus  of  the  bright  part,  and  the  aid  of  the  continuity  of  its  curve,  to 
enable  it  to  keep  the  fainter  parts  in  view.  The  choice  of  the  particular  altitude 
of  7°  is  of  course  somewhat  arbitrary,  but  it  is  a  question  of  no  great  im- 
portance whether  we  adopt  this  limit,  or  one  a  little  higher  or  lower,  since  the 
uncertainty  of  a  quarter  or  half  an  hour  even  would  not  have  produced  a  very 
sensible  change  in  the  place  of  an  object  so  ill-defined  as  the  tail,  excepting  quite 
near  to  the  nucleus.  The  omission  of  the  time  has  not  been  so  common  with  the 
drawings  of  the  Comet  as  with  the  written  descriptions ;  and  even  when  it  is 
wanting,  the  sketch  still  preserves  the  character  of  the  curves,  which  we  cannot 
suppose  to  have  altered  sensibly  in  the  course  of  a  single  night,  so  that  the 
precise  time  to  which  it  corresponds  is  not  indispensable. 

*  According  to  Seidel,  ( Gelehrte  Anzeigen,  XXXVII.  No.  30,)  at  this  height  it  must  have  had  only  two 
sevenths  of  its  zenith  brilliancy,  and  but  one  half  of  its  brightness  at  15°  altitude. 
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In  addition  to  these  limits,  namely,  the  end  of  twilight  and  the  time  of 
reaching  the  altitude  of  1\  it  has  in  most  cases  been  found  that  the  context 
of  the  passages  quoted,  without  actually  stating  the  time,  still  furnishes  more  or 
less  evidence  for  determining  the  choice,  and  due  regard  has  been  given  to  such 
indications.  The  most  common  instance  of  this  is  when  the  notices  of  the  appear- 
ance and  position  of  the  tail  to  the  naked  eye  are  associated  with  micrometric 
measurements  or  other  telescopic  observations  upon  the  nucleus  and  envelope,  for 
which  the  times  are  recorded.  In  such  cases  it  may  be  presumed  that  the  chrono- 
logical order  has  been  preserved  in  stating  the  observations.  The  notes  upon 
the  tail  usually  close  each  series,  as  they  naturally  would  have  done  in  point  of 
time,  since  it  must  have  been  the  common  practice  of  astronomers  to  devote  the 
early  part  of  each  evening  to  the  details  of  the  telescopic  view  of  the  head,  while 

• 

the  sky  was  yet  too  bright  for  the  tail  to  be  seen. 

These  limits  having  been  ascertained,  if  the  choice  of  the  time  is  otherwise 
unrestricted,  we  may  adopt  for  the  times  of  observation  the  expression 

t  =  £  (latest  limit  -(-  earliest  limit), 
with  the  probable  error 

77  =  i  j  (latest  limit  —  earliest  limit). 

The  average  value  of  77  is  considerably  less  than  i  0.020  of  a  day,  having  refer- 
ence merely  to  the  particular  circumstances  now  under  consideration.  Where  the 
context  indicates  the  time,  without  stating  it  explicitly,  I  have  assumed  for  t)  the 
value  dz  Od.01  or  dh  Od.OO,  as  circumstances  may  have  dictated. 

There  may  often  be  reasons  for  inclining  to  one  or  the  other  limit  of  t,  for 
which  no  definite  rule  can  be  given ;  77,  however,  will,  in  such  cases,  always  re- 
quire to  be  diminished.  The  amount  of  the  error  in  the  position  of  a  point  in 
the  tail  corresponding  to  the  value  of  77,  may  be  estimated  from  the  following 
numbers,  showing  the  hourly  advance  of  the  front  edge  of  the  tail,  in  a  direction 
normal  to  the  curve. 

Distance  from  the  nucleus      2°  10°  18° 

Sept.  16     Hourly  motion        2'.4  ...  ... 

28  «  5.8  5'.4  5'.1 

Oct.    10  11.4  13.3  13.0 

If  these  are  compared  with  the  probable  errors  of  the  observations,  upon  points 
similarly  situated  on  the  edge  of  the  tail,  it  will  appear  that  errors  in  t,  which 
come  within  the  limit  of  a  quarter  or  even  of  half  an  hour,  are  not  to  be 
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regarded  as  serious    in    amount,  excepting  when  the  point  is  in  the  neighborhood 
of  the    nucleus. 

The  annexed  tables    have    been  used   as   a   guide    in  fixing  the  limits  supposed 
to  include  the  times  of  observation. 


1858. 

Lat. 

Sun  Bets. 

Comet  sets. 

Comet  at  Alt  7°. 

End  of  Twilight. 

Alt.  of  Comet  at  end 
of  Twilight. 

Sept.  16 

+40° 

50 
60 

m.  s.  t. 
h      m 

6     4 
6    7 
6  13 

m.  s.  t. 

h      in 

8  23 
10     0 

m.  s.  t. 
h      m 

7  29 
8  30 
11  46 

m.  s.  t. 
h      m 

7  37 
8     0 
8  46 

5°   28 

9  44 

13  16 

22 

40 
50 
60 

5  53 
5  54 
5  55 

8  26 
9  58 

7  37 
8  36 
11     3 

7  25 
7  44 
8  19 

8     8 
12  16 
15  42 

28 

40 
50 
60 

5  42 
5  39 
5  34 

8     1 
9  40 

7  44 
8  31 
10     2 

7  14 
7  29 
7  59 

11  17 
14  30 
16  40 

Oct.     4 

40 
50 

60 

5  34 

5  27 
5  18 

8  23 
8  58 
10     1 

7  46 
8  12 
8  52 

7     3 
7  15 
7  39 

13  53 
14  59 
14  41 

10 

40 
50 
60 

5  24 
5  14 
5     0 

8     3 
8     6 
8  10 

7  30 
7  29 
7  23 

6  55 
7     3 

7  21 

13  29 
10  32 
6  54 

16 

40 
50 
+60 

5  16 
5     3 
4  43 

7  38 
7  12 
6  29 

6  51 
6  25 
5  20 

6  47 
6  52 
7     4 

8  51 
3     6 

Mean  Solar  Times  of  End  of  TwitigU. 


1858. 

+  4:0°. 

+48". 

+44°. 

+46°. 

+48°. 

+50°. 

+53°. 

+54°. 

+56°. 

+58°. 

+60°. 

Sept,  16 

h   m 

7  37 

h   m 

7  40 

h  m 

7  44 

h   m 

7  48 

h   m 

7  54 

h   m 

8  0 

h  m 

8  6 

h  m 

8  14 

h   m 

8  23 

h   m 

8  33 

h  m 

8  46 

18 

7  33 

7  36 

7  40 

7  44 

7  50 

7  55 

8  1 

8  7 

8  16 

8  26 

8  37 

20 

7  28 

7  32 

7  36 

7  40 

7  46 

7  50 

7  56 

8  2 

8  10 

8  18 

8  27 

22 

7  25 

7  29 

7  32 

7  36 

7  41 

7  44 

7  50 

7  56 

8  3 

8  11 

8  19 

24 

7  22 

7  26 

7  29 

7  32 

7  36 

7  39 

7  45 

7  50 

7  56 

8  4 

8  14 

26 

7  18 

7  21 

7  24 

7  27 

7  30 

7  34 

7  39 

7  43 

7  50 

7  58 

8  7 

28 

7  14 

7  17 

7  20 

7  23 

7  25 

7  29 

7  33 

7  38 

7  44 

7  52 

8  0 

30 

7  10 

7  12 

7  15 

7  18 

7  20 

7  24 

7  28 

7  33 

7  39 

7  46 

7  53 

Oct.   2 

7  7 

7  9 

7  11 

7  14 

7  17 

7  20 

7  24 

7  28 

7  33 

7  39 

7  46 

4 

7  3 

7  5 

7  7 

7  9 

7  12 

7  15 

7  19 

7  23 

7  28 

7  34 

7  39 

.  6 

7  0 

7  1 

7  3 

7  5 

7  7 

7  10 

7  14 

7  18 

7  22 

7  27 

7  32 

8 

6  57 

6  58 

7  0 

7  2 

7  4 

7  6 

7  10 

7  14 

7  18 

7  22 

7  27 

10 

6  55 

6  56 

6  57 

6  59 

7  1 

7  3 

7  5 

7  9 

7  13 

7  17 

7  21 

12 

6  51 

6  52 

6  53 

6  55 

6  56 

6  58 

7  0 

7  3 

7  8 

7  11 

7  15 

14 

6  49 

6  50 

6  50 

6  51 

6  52 

6  54 

6  56 

6  58 

7  2 

7  5 

7  9 

16 

6  46 

6  47 

6  47 

6  49 

6  50 

6  51 

6  53 

6  55 

6  58 

7  1 

7  4 
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The  following  table  contains  the  numbers  representing  the  relative  amounts  of 
moonlight  during  the  more  important  part  of  the  apparition  of  the  Comet.  Its 
effect  upon  the  brightness  and  visible  extent  of  the  tail  was  most  evident  between 
the  15th  and  27th  of  September,  and  subsequent  to  October  13th ;  in  the  interval 
between  the  last  two  dates  the  sky  was  mostly  free  from  its  influence,  as  the  moon 
was  either  below  the  horizon,  or  gave  but  little  light. 

Relative  Intensity  of  Moontiglit.* 


1858. 

Moon's  Distances 
from  Sun  at 
Greenwich 
•     Midnight. 

Moonlight. 

1868. 

Moon's  Distances 
front  Sun  at 
Greenwich 
Midnight. 

Moonlight. 

1858. 

Moon's  Distances 
from  Sun  at 
Greenwich 
Midnight. 

Moonlight. 

Aug.  20 

139'  IT'W. 

0.58 

Sept.  10 

42*  29  E. 

0.01 

Oct.    1 

64°  45  E. 

0.04 

21 

150  13 

0.72 

11 

54  10 

0.02 

2 

51  42 

0.03 

22 

161  13 

0.87 

12 

65  32 

0.04 

3 

38  47 

0.01 

23 

172  33 

0.93 

13 

76  39 

0.06 

4 

26     1 

0.00 

24 

169     0 

0.91 

14 

87  36 

0.13 

5 

13  25  E. 

0.00 

25 

154  40 

0.76 

15 

98  29 

0.18 

6 

0    0 

0.00 

26 

141  25 

0.60 

16 

109  21 

0.27 

7 

11  17  W. 

0.00 

27 

139     5 

0.48 

17 

120  19 

0.36 

8 

23  14 

0.00 

28 

126  34 

0.44 

18 

131  25 

0.47 

9 

84  48 

0.01 

29 

113  53 

0.28 

19 

142  46 

0.60 

10 

46     4 

0.01 

30 

101     1 

0.20 

20 

154  37 

0.77 

11 

57     7 

0.03 

31 

87  58 

0.13 

21 

167  28 

0.90 

12 

68     2 

0.04 

Sept.    1 

74  44 

0.07 

22 

180     0 

1.00 

13 

78  51 

0.09 

2 

61  23 

0.04 

23 

168  10 

0.91 

14 

89  41 

0.14 

3 

47  56 

0.01 

24 

156     4 

0.77 

15 

100  35 

0.20 

4 

34  27 

0.01 

25 

143  25 

0.63 

16 

111  40 

0.28 

5 

20  57 

0.00 

26 

130  27 

0.46 

17 

122  59 

0.37 

6 

7  27  W. 

0.00 

27 

117  21 

0.33 

18 

134  36 

0.51 

7 

4  58  E. 

0.00 

28 

104  11 

0.24 

19 

146  35 

0.67 

8 

17  58 

0.00 

29 

91     1 

0.15 

20 

159     OW. 

0.85  • 

9 

30  28  E. 

0.01 

30 

77  52  E. 

0.07 

It  will  appear  from  the  foregoing  numbers  that  the  most  favorable  positions 
for  observations  during  the  most  interesting  part  of  the  apparition  were  north 
of  the  latitude  -|-  50°,  including  therefore  the  Observatories  of  Northern  Europe. 

The  times  adopted  for  dates  requiring  special  attention  are  included  in  the 
following  statement  They  have  been  finally  reduced  to  decimals  of  a  day 
counted  from  7h  m.  s.  t.  at  the  Observatory  of  Harvard  College.  Their  probable 
error  is  represented  by  y,  having  regard  simply  to  the  uncertainty  attending 
the  fixing  of  the  time  at  which  the  observation  was  made,  on  the  principles 
adopted  in  the  foregoing  remarks.  The  value  y  =  ±  Od.OO  indicates  that  the 
hour  is  either  stated  in  the  text,  or  may  be  inferred  from  it  with  certainty. 

•  Memoirs  of  the  American  Academy,  Vol.  VIII.  p.  256. 
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Values  of  t  used  in  reducing   Observations  upon  the  Tail. 

1858.     Au<nist  30.     VIENNA.     The   earliest  instance  in  which  the  direction  of  the  tail  has  been  referred 
to  stars  in  its  neighborhood  occurs  in  the  Vienna  Observations  of  August  30,  for  which  we  find 
t  =  8h  34m  —  5h  50ra  —  7h  Om  =  —  Od.178     n  =  ±  Od.OO. 

September  12.     POULKOVA.     WINNECKE. 

t  =  8h  50m  —  6h  46m  —  7h  Om  =  —  Od.205     ij  =  ±   Od.02. 

September  14.     MAKKREE. 

t  =  8h  45m  —  4h  llm  —  7h  Om  =  —  Od.101     ij  =  ±   Od.02. 

September  16.     DOKPAT. 

t  =  9h     8m  —  6h  31ra  —  7h  Ora  =  —  Od.183     n  =  ±  Od.01. 

September  16.     POULKOVA.     For  the  chart  we  shall  find  from  the  position  of  the  Comet  among 
the  stars  in  its  neighborhood 

t  —  -f  Od.040   i,  =  ±   Od.01 

as  the  value  of  t  which  will   best  satisfy  the    place    of  the   nucleus    and    the  initial  position 
of  the  axis  derived  from  independent  observations. 

September  17.     POULKOVA. 

t  =  14"  29m  —  6h  46m  —  7"  Om  =  +  Od.030  r,  =  ±  Od.OO. 
September  17.  OBSERVATORY  OF  HARVARD  COLLEGE. 

t  =  7h  30m  —  Oh  Om  —  7h  Om  =  +  Oa.021  r,  —  ±  Od.02. 
September  18.  POULKOVA.  The  position  of  the  nucleus  and  initial  axis  on  the  chart  correspond 

to  the  value 

t  =  Od.030     ij  =  ±   Od.01. 

September  19.     POULKOVA.     The  position  of  the  nucleus  and  initial  axis  on  the  chart,  Tab.  VI. 
Fig.  3,  corresponds  with  the  value 

t  =  Od.OOO     n  =  ±   Od.01. 

As  the  Chart  on  Tab.  I.  doqs  not  afford  any  reliable  determination  of  t,  the  same  time  has  been 
assumed  as  for  Tab.  VI.,  viz. 

t=  Od.OOO     ij  =  ±   Od.05. 
September  20.     MARKREE. 

t  =  8h  30m  _  4h  llm  —  7k  Om  =  —  Od.112  j;  =  ±  Od.02. 
September  21.  MARKREE. 

t  =  8h  30m  —  4h  llm  —  7h  Om  =  —  Od.112  ij  =  ±  Od.02. 
September  24.  OBSERVATORY  or  HARVARD  COLLEGE. 

t  =  7h  30ra  —  Oh  Om  —  7h  Om  =  -f-  Od.021  ij  =  ±  Od.02. 
September  24.  POULKOVA.  For  the  measurements  by  0.  Struve, 

t  =  7h  32m  —  6h  46m  —  7h  Om  =  —  Od.260  ij  =  ±  Od.01. 
September  26.  OPORTO.  For  sketch, 

t  =  7h  20m  _  4h  10m  —  7h  Om  =  —  Od.160  ij  =  ±  Od.OO. 
September  26.  KINGSTON.  C.  W. 

t  =  7h  40m  +  Oh  22m  —  7h  Om  =  —  Od.043  ij  =  ±  Od.02. 
September  26.  POULKOVA.  The  positions  having  been  taken  from  Harding's  Chart,  we  have 
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for  the  right  ascension  of  the  Comet  referred  to  the  mean  Equinox  1858.0, 

a  ^  =  187°  38'  +  42'.8  =  188°  20'.8, 
corresponding  to  the  15h  43"  m.  B.  t.  at  Poulkova,  hence 

I  =  15"  43m  —  6"  46m  —  7"  Om  =  +  Od.081     r,  =  ±  Od.01. 
1858.     September  27.     OBSERVATORY  OP  HARVARD  COLLEGE. 

t  =  7h  15m  ~  Oh  Om  —  7h  Om  =  -|-  0".010    n  =  ±  Od.OO. 
t  =  7h  30m  —  Oh  Ora  —  7"  Om  =  +  Od.020     ,  =  ±   &.02. 

September  28.     MARKREE. 

t  =  7h  15m  —  4"  llm  —  7h  Om  =  —  Od.163  i»  =  ±  0*00. 

September  28.  ALTONA.  For  the  observed  points, 

t  =  0«.308  —  5h  38m  —  7h  Om  =  ~  Od.216     ij  =  ±  Od.OO. 

t  =  Od.309  —  5h  38m  —  7h  Om  =  —  Od.217  ij  =  ±  Od.OO. 
For  the  lithographs, 

t  —  7h  20m  —  5h  24m  —  7"  0"  =  —  Od.210     n  =  ±   Od.OO. 

September  29.     DORPAT.     For  the  position  of  the  tail  at  9h  m.  g.  t. 

t  =  9"  Om  --  6h  31m  —  7h  Om  =  —  Od.188    ij  =  ±   Od.OO. 

September  29.  POULKOVA.  WINNECKE.  From  the  context  it  seems  that  the  drawing  was 
made  some  time  subsequent  to  19h  45m  sid.  time ;  the  observations  having  been  interrupted 
by  clouds  and  renewed  later  In  the  night.  The  Comet  was  above  the  horizon  through  the 
night,  but  the  moonlight,  together  with  its  low  altitude,  would  have  prevented  satisfactory 
observations  after  ID*  m.  s.  t.,  when  the  Comet  was  already  a  little  below  the  limit  of 
7°  altitude.  The  value  used  has  been 

t  =  9h  Om  —  6h  45m  —  7h  Om  =  —  Od.198    ij  =  ±   Od.04. 
September  29.     VIENNA. 

t  =  7h  40m  —  5h  SO"  —  7h  Ora  =  —  0*.215     ij  =  ±   Od.02. 
September  30.     OBSERVATORY  OF  HARVARD  COLLEGE. 

t  =  7h  30m  —  0"  Om  —  7h  Om  =  +  Od.021     i?  =  ±   Od.OO. 
September  30.     CARBOST,  ISLE  OP  SKYE. 

t  =  9h  10™  —  4h  19m  —  7h  Om  =  ~  Od.090     ij  =  ±   Od.OO. 
September  30.     MARKREE. 

t  =  8h15m  —  4>  llm  —  7h  Ora  =  —  Od.122     ij  =  ±   0*.01. 
September  30.     BRADSTONES,  LIVERPOOL. 

t  =  8h  Om  —  4h  32m  —  7h  Om  =  —  Od.147     ij  =  ±   Od.02. 

September  30.  POULKOVA.  O.  STRUVE.  For  the  positions  of  the  points  on  the  margin  of  the 
tail,  we  have 

t  =  8h  29m  —  6"  4Gm  —  7h  Om  =  —  Od.220     t,  =  ±  Od.OO. 

The  value    t    =    --  0.216   satisfies   the   projected   place   of    the   nucleus  and   of  the   initial 
axis,  and  has  been  adopted. 
September  30.     POULKOVA.     WINNECKE.     For  the   observed   points   and  for  the   lithographs, 

t  =8h30m  —  6h  45m  —  7"  Om  =  —  04.219  .,  =  ±  Od.02. 
The  value  t  —  —  Od.251  has  been  deduced  from  comparison  of  the  projection  of  Winnecke's 
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places  with  those  of  0.    Struve,  and   this   value   brings   the  front    curves   of  the  tail   in   the 
projections   into   good  accordance  :   it   lias   accordingly   been  adopted. 

1858.     October  1.     COPENHAGEN. 

t  =  7h  30ra  —  5h  35m  —  7h  Om  =  —  Od.212     ij  =  ±   Od.02. 

October  1.     OPORTO. 

t  =  7h  30m  —  4h  10m  —  7h  Om  =  —  Od.153     ij  =  ±   Od.OO. 

October  1.     ALTONA.     For   the   observed  points, 

t  =    Od.350  —  5k  38m  —  7h  Om  =  —  Od.176    ij  =  ±   Od.OO. 
For  the    lithographs, 

t  =  8h  10m  —  5h  24m  —  7h  Om  =  —  Od.176    i\  —  ±   Od.OO. 

October  2.     GREENWICH. 

t  —  7h    Om    —  4h  44m  —  7h  Om  =  —  Od.197     ij  =  ±   Od.OO. 

October  2.     OBSERVATORY  OF  HARVARD  COLLEGE. 

t  =  7h  15"  —    Oh    Om  —  7h  Om  =  -f  Od.010     ij  =  ±   Od.OO. 

t  =  8h  Om  —  Oh  Om  —  7h  Om  =  +  Od.042  »j  =  ±  Od.OO. 
October  2.  VIENNA. 

t  =  7h  23m  —  5h  50m  —  7h  Om  =  —  Od.227     ij  =  ±   Od.OO. 

October  2.     DORPAT. 

t  =  8h  45m  —  6h  31m  ~  7h  Ora  =  —  Od.199     i?  =  ±  Od.01. 

October  2.     ALTONA, 

t  =   Od.301    —  5h  38m  —  7h  Om  =  —  Od.225     r,  =  ±  Od.OO. 

October  2.    ALBANY. 

t  —  Od.310  -\-  Oh  24m  —  7h  Om  =  -(-  Od.035  ij  =  ±  Od.OO. 
October  3.  GREENWICH. 

t  =  7h  45™  —  4h  44m  —  7h  Om  =  —  Od.lG6  ij  =  ±  Od.01. 
October  3.  BRESLAU. 

<  =    8h    Om  —  5h  53m  —  7h  Om  =  —  Od.203     ij  —  ±  Od.OO. 
October  3.     MEADVILLE. 

t  =  7h  Om  +  Oh  37m  —  7h  Om  =  +  Od.026  r,  —  ±  Od.OO. 
October  3.  VIENNA. 

t  =  7h  59m  —  5h  50m  —  7h  Om  =  —  Od.202  ij  =  ±  Od.OO. 
October  4.  OBSERVATORY  OF  HARVARD  COLLEGE. 

t  =  8h  Om  —  Oh  Ora  —  7h  Ora  =  +  Od.042  ij  =  ±  Od.01. 
October  4.  MARKREE. 

<  =  10"  Om  —  4h  llm  —  7h  Om  =  —  Od.049     T)  =  ±   Od.OO. 
October  4.     OPORTO. 

<  =  7h    4m    -  -  4h  10m  —  7h  Om  =  —  Od.171     r,  =  ±   Od.OO. 
October  4.     BRESLATJ. 

t  =  7h  30ra  —  5h  53m  —  7h  Om  =  —  Od.224  q  =  ±  Od.02. 
October  4.  MUNSTER. 

t  =  7h  30m  —   5h    5m  —  7"  Om  =  —  Od.191     r,  =  ±  Od.02. 
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1858.     October  4.     VIENNA.     For  the   description, 

t  =   8h    Om  —  5h  50m  --  7"  0-  =  _  Od.200     17  =  ±  0".02. 
For  observed  points, 

t  —  8h  15m  —  6h  81-  —  7h  Om  =     -  0".190    ij  =  ±  Od.OO. 
October  4.     DORPAT. 

t  =  9h  50m  —  6"  31"  --  7h  0"  =  —  &.153     n  =  ±  Od.01. 
October  4.     ALTONA. 

t  =   Od.347  —  5h  38m  —  7h  Om  =  —  Od.179     ij  =  ±   04.00. 
October  4.     COLLEGIO  ROMANO. 

t  =   7"    Om  —  5h  34m  —  7h  Om  =  —  Od.232     n  =  ±  Od.01. 
October  4.     PODLKOVA. 

t  =  14"  Om  —  6"  46m  —  7h  Ora  =  -f  Od.010    »j  =  ±  (F.OO. 
October  5.     WORCESTER. 

t  =   8h    Om  -f-    Oh    3m  —  7"  Om  =  +  Od.044     n  =  ±  Od.01. 
October  5.     OBSERVATORY  OF  HARVARD  COLLEGE. 

t  =  8h  15m  -  •    Oh    Om  —  7h  Om  =  -f  Od.052    ij  =  ±  Od.01. 
October  5.     HADDENHAM.     For  the  position  of  the  tail  referred  to  6,  i,  and  x  Botttis, 

t  =    8h    Ora  --  4h  43m  —  7h  Om  =  —  Od.155     n  =  ±  Od.01. 
October  5.    OPORTO. 

t  =  6h  40m  —  4h  10m  —  7h  Om  =  —  Od.187     i)  =  ±  Oa.OO. 
October  5.     CRANFORD. 

t  =   8h    Om  --  4h  44"1  —  7h  Om  =  —  Od.156     13  =  ±  Od.OO. 
October  5.     BRESLAU. 

t  =  7h  30m  —  5h  53m  —  7h  Om  =  —  Od.224    ij  =  ±  Od.01. 
October  5.     MDNSTER. 

t  =  7h  30m  -  -   5h    5m  —  7h  Om  =  —  Od.191     ij  =  ±   Od.01. 
October  5.    VIENNA. 

t  =    8h    0">  —  5h  50m  —  7"  Om  =  —  0".201     r,  =  ±  Od.02. 
Oqtober  5.     DORPAT.     LAIS. 

t  =  9"  30m  --  6h  31m  —  7h  Om  =  —  Od.167     r,  =  ±  04.00. 
October  5.     DORPAT.     MADLER. 

t  =  7h  30m  —  6h  31m  —  7"  Om  =  —  Od.251     ij  =  ±  Od.02. 
October  5.     ALTONA.     For  the   lithographs, 

t  =  7h  50™  —  5h  24m  —  7h  Om  =  —  Od.190     ij  =  ±  Od.OO. 
For   the   observed  points   in  the  tail, 

t  =  Od.333   —  5h  38m  —  7h  Om  =  +  Od.207     y  =  ±    Od.OO. 
October  5.     GENEVA. 

t  =  7h  lO"  —  5h    9™    -  -  7h  Om  =  —  Od.208     ij  =  ±  Od.01. 
October  5.     ALBANY. 

t  =   Od.310    +  0"  24-  —  7"  Ora  =  +  Od.033     i?  =   ±   Od.OO. 
October  5.     OXFORD. 

t  =    7h    Om  —  4h  39-  —  7"  Om  =  —  Od.194    ij  =  ±   0*.01. 
October  5.     PODLKOVA. 

t  =.  7"  20m  —  6h  46m  —  7h  Om  =  —  Od.268     «  =  ±  Od.01. 
14 
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1858.     October  5.     TRETIRE. 

t  =  7h  40m  —  4h  34m  —  7h  Om  =  —  Od.162 

,  =  ±   Od.02. 

October  6.     OBSERVATORY  OF  HARVARD  COLLEGE. 

t  =  7h  40m  —    Oh    Om  —  7h  Om  =  4-  Od.028 

r,  =   ±    Od.01. 

• 

October  6.     BRESLAU. 

t  =  7h  30m  —  5h  53m  —  7h  Om  =  —  Od.224 
October  6.     MUNSTER.     For   the    Chart, 

r,  ==   ±    Od.02. 

t  =  7h  30m  —  5h    5m    —  7h  Om  =  —  Od.191 

ij  =  ±   Od.OO. 

. 

October  6.     NEUCHATEL. 

t  =  8h    Om  —  5h    12m  —  7h  Om  =  —  Od.17o 

r)  =    ±    Od.01. 

October  6.     DORPAT. 

t  =  8h  15m  —  6h  31m  —  7b  Om  =  —  Od.219 

r,  =    ±    Od.01. 

October  6.     ALTONA. 

t  =  Od.326    —  5h  38m  —  7h  Om  =  —  Od.200 

rj  =    ±    Od.OO. 

October  6.     VIENNA. 

t  —  7h  30m  —  5h  50m  —  7h  Om  =  —  Od.222 

n  =  ±  Od.02. 

October  7.     MARKREE. 

t  =  7h  30m  —  4h  llm  —  7h  Om'  =  —  Od.153- 

n  —  ±  Od.02. 

October  7.    MUNSTER. 

t  =  7h  30m  —  5h    5m    —  7h  Om  =  —  Od.191 

ij  =  ±   Oa.02. 

October  7.     VIENNA.     For   the  description, 

t  =  7h  40m  —  5h  50m  —  7h  Ora  =  —  Od.215 

i,  =  ±  Od.02. 

For  the   observed   points   in   the   tail, 

t  =  8h  15m  —  5h  50m  —  7h  Om  =  —  Od.191 

ij  =    ±    Od.OO. 

October  7.     DORPAT. 

t  =  7h  45m  —  6h  31m  —  7h  Om  =  —  Od.240 

r,  —    ±    Od.02. 

October  7.     POULKOVA.     O.  STRUVE. 

•' 

t  =  7h  45m  —  6h  46-  —  7"  0">  =  —  Od.299 

ij  =  ±    Od.02. 

October  7.     POULKOVA.    WINNECKE. 

m 

t  =  7h  10m  —  6h  46m  —  7h  Om  =  —  Od.275 
October  8.     MARKREE.     For   the   descriptions  and  Chart, 

r,  =    ±    Od.OO. 

t  =    8h    O"1  —  4h  llm  —  7h  Om  =  —  Oa.133 

ij  =  ±  od.oo. 

October  8.     OBSERVATORY  OF  HARVARD  COLLEGE.     For 

the    Chart,  - 

• 

t  =  7h  30m  —   Oh    Om  —  7h  0™  =  -f-  Od.021 

ij  =  ±  Od.01. 

October  8.     BRESLAU. 

t  =  6h  45m  —  5h  53m  —  7k  Om  =  —  Od.256 

n  =  ±  od.oi. 

October  8.     MUNSTER. 

1 

t  —  7h  SO*"  —    5h    5m  —  7h  Om  =  —  Od.191 

,,  =  ±  od.oo. 

October  8.     ALTONA.     For  •  the   observed   points   in   the   tail, 

t  =  Od.319   —  5h  38m  —  7h  Om  =  —  Od.207 

,  =  ±  od.oo. 

October  8.    ALBANY. 

t  =  Od.27o    4-  Oh  24m  —  7h  Om  =        Od.OOO 

r,  =   ±    Od.01. 

October  8.     COLLEGIO  ROMANO.     For  the    Chart, 

t  =  7h  30m  —  5h  34m  —  7h  Om  =  —  Od.211 

n  =  ±  Od.01. 
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1858.     October  8.     TRETIRE. 

t  =  7h  30m  —  4"  34m  —  7"  Om  =  —  Od.166     ij  =  ±    Od.01. 
October  8.     POULKOVA. 

t  —  7h  15m  --  6h  4Gm  —  7h  O-  =  —  Od.272     t,  =  ±   O'.Ol. 
October  8.     VIENNA. 

t  =  7h  15m  ~  5"  50m  —  7h  Om  =  —  Od.233     n  =  ±  Od.01. 
October  9.     OPORTO. 

t  =  7"  15m  —  4h  10m  —  7h  Om  =  —  Od.126     ij  =  ±   0".00. 
October  9.     MUNSTER. 

t  =  7h    Om    —  5h    5ra    —  7h  Om  =  —  Od.212     ij  =  ±  Od.OO. 
October  9.     DOBPAT. 

t  =    7"    Om  —  6h  31ra  —  7"  Om  =  —  Od.272     ,  =  ±   Od.01. 
October  9.     ALTONA.     For  the    Chart, 

.  t  =  6h  45m  --  5h  24m  —  7h  Om  =  —  Od.235     1?  =  ±  Od.OO. 
For  the   positions   of  points   in   the  tail, 

t  =  Od.288    —  5"  38°  —  7h  Om  =  —  Od.238     ij  =  ±   Od.OO. 
October  9.    ALBANY. 

t  =  Od.333    -f-  Oh  24m  —  7h  O"1  =  +  Od.058     ij  =  ±  Od.OO. 
October  9.     POULKOVA.     For  the  lithographs, 

t  =  7h  28m  —  6h  46m  —  7h  Om  =  —  Od.2G2     ij  =  ±  Od.OO. 
October  9.     HUNT'S  CORNERS. 

t  =  7"  20m  -|-  Oh  24m  ~  7h  Om  =  4-  Od.031     4  =  ±   Od.01. 
October  9.     POULKOVA.     WINNECKE. 

t  =  7h  30m  —  6h  46m  —  7h  Om  =  —  Od.261     ij  =  ±   Od.01. 
October  10.     OPORTO. 

t  =  7h  15™  —  4h  10m  —  7h  Om  =  —  Od.163     n  =  ±  Od.OO. 
October  10.    MUNSTER. 

t  =  7h    Om   -  -  5h     5m  —  7h  Om  =  —  Od.212     ij  =  ±   Od.OO. 
October  10.     ALTONA. 

t  =  Od.319    —  5h  38ra  —  7h  Om  =  —  Od.207    i)  =  ±  Od.OO. 
October  10.     ALBANY. 

t  =  Od.290    +  Oh  24m  —  7"  Om  =  -f  Od.017     ij  =  ±   Od.OO. 
October  10.     MUSSOREE. 

t  =  7h  10™  —  9h  57m  —  7h  Ora  =  —  Od.408     i»  =  ±   Od.01. 
bctober  10.     TRETIRE. 

t  =  7h  15m  —  4h  34m  —  7h  Om  =  —  Od.180     ij  =  ±  Od.01. 
October  11.     MUNSTER. 

t  =  7h    Om   —    5h    5m  —  7h  Om  =  —  Od.212     »j  =  ±   Od.OO. 
October  11.    VIENNA. 

t  =  7h  15m  —  5h  50"1  —  7h  Om  =  —  Od.233     n  =  ±  Od.01. 
October  11.     TRETIRE. 

t  =  7h  15m  —  4h  30m  —  7h  Om  =  —  Od.177     ij  =  ±   Od.01. 
October  12.     OPORTO. 

t  =  7"   Om    —  4h  10m  —  7h  Om  =  —  Od.174    n  =  ±  Od.OO. 
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1858.     October  12.     MUNSTER. 

[<  =  7h  Om  —  5h  5m  —  7h  Om  =  —  Od.212.] 

The   position    of  the  tail    near    the   nucleus    evidently    indicates    a  much    smaller    value, 
t  =  —  Od.093  ;  the  mean  between  them,  t  =  —  Od.153     ij  =  ±   Od.04,  has  been  adopted, 
although   this   is  after  the  head   of  the  Comet  had  set. 
October  12.     DORPAT. 

t  =  7h  15m  —  6h  31m  —  7h  Om  =  —  Od.2Gl     ij  =  ±   Od.01. 
October  12.     ALTONA. 

t  =.  Od.308    —  5h  38m  —  7h  Om  =  —  Od.216     ij  =  ±  Od.OO. 
For  the  lithograph, 

t  =   7h    Om  —  5h  24m  —  7h  6m  =  —  Od.225     ij  =  ±   Od.OO. 
October  12.     OBSERVATORY  OF  HARVARD  COLLEGE. 

t  =  8h  10m  —    Oh    Om  —  7h  Om  =  +  04.034    »j  =  ±   Od.01. 
October  13.    OPORTO. 

t  =  6h  55ra  —  4h  10ra  —  7h  Om  =  —  Od.177     ij  =  ±   Od.OO. 
October  13.     GENEVA. 

t  =   7h    Ora  —    5h    9m  —  7h  Om  =  —  Od.215     ij  =  ±   Od.01. 
October  13.     POULKOVA. 

t  =   7k    Om  —  6h  4Gm  —  7h  Om  =  —  Od.282     ij  =  ±   Od.01. 
October  14.     OPORTO. 

t  =   7h    5m  —  4h  10m  —  7h  Om  =        Od.170    7;  =  ±   Od.OO. 
October  14.     DORPAT. 

t  =  6h  45m  —  6h  31m  —  7h  Om  =  —  Od.282     r,  =  ±  Od.01. 
October  15.     OPORTO. 

t  =    7h    Om  —  4h  10m  —  7h  Om  =  —  Od.174    ij  =  ±   Od.OO. 
October  15.     BRESLAU. 

t  =  6h  45m  —  5h  53m  —  7h  Om  =  —  Od.256     i,  =  ±  04.01. 
October  15.     ALBANY. 

t  =  Od.290    -f  Oh  24m  —  7h  Om  =  +  Od.018     ij  =  ±  Od.OO. 
October  16.     BRESLAU. 

t  =  Gh  45m  —  5h  53m  —  7h  Om  =  —  Od.256     y  =  ±  Od.01. 
October  17.     MELBOURNE. 

t  =  —  Od.483 ij  =  ±   Od.02. 

October  24.     MELBOURNE. 

t  =  —  Od.572 ij  =   ±   Od.02. 

With  these  values  of  t,  all  the  observations  have  been  reduced  to  the  epoch 
t  =  Od.OOO,  by  carrying  forward  each  observed  point  through  an  arc  equal  to  the 
motion  of  the  tail  during  the  interval  t,  and  in  a  direction  parallel  to  the  motion 
of  the  nucleus  as  projected  on  the  chart.*  The  daily  motion  of  the  tail  has  been 

*  Straight  lines  on  the  chart  represent,  strictly  speaking,  arcs  of  loxodromic  curves,  but  they  sensibly 
coincide  with  projections  of  arcs  of  great  circles  for  limited  distances,  like  those  here  considered. 
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derived  from   the   provisional    chart.     In   applying   it,   account   has  been  taken  of 
second  differences. 

In  order  to  refer  the  observations  upon  the  axis 
and  rear  edge  to  the  front  edge,  the  breadth  of  the 
tail  at  different  distances  from  the  nucleus  has  been 
investigated  in  the  following  manner. 

In  the  annexed  diagram,  Fig.  12,  let  a.  and  y 
represent  points  in  the  front  and  rear  outlines  of 
the  tail,  as  projected  upon  the  charts,  and  n  the 
nucleus ;  and  let  a  straight  line  be  drawn,  making 
equal  angles  at  a  and  y  with  the  tangents  to  the 
two  curves  at  these  points.  The  point  /3,  taken  mid- 
way between  them,  is  supposed  to  lie  in  the  axis 
of  the  tail.  Its  breadth,  at  the  distance  n($  =  a 
measured  on  a  straight  line  from  the  nucleus,  is  rep- 
resented by  ay  =  b. 

A  collection  of  the  lengths  of  the  tail,  and  of  its 
breadth  at 'various  distances  from  the  head,  is  here 
subjoined.  Its  breadth  at  distsinces  less  than  0°  10' 
will  be  ascertained  from  telescopic  observations  and 
figures,  by  a  separate  discussion. 
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1858. 

Aug.  14.  Vienna 

24.  Copenhagen 

29.  Obs.  Harv.  ColL 

30.  Vienna 

30.  KremsmUnster 

30.  Vienna 

Sept.     1.  Krerasmiinster 

2.  Copenhagen 

2.  Kremsmiiiister 

3.  Florence 

4.  Poulkova 

5.  Vienna 

5.  Vienna 


Length  of 

Tail  0° 

10 

1858. 
Sept.    8. 

Obs.  Harv. 

ColL 

" 

0 

6 

8. 

Obs.  Harv. 

Coll. 

" 

2 

0 

8. 

Highbury 

" 

1 

0 

10. 

Vienna 

u 

0 

30 

10. 

Vienna 

o=l°  0 

6=0 

10 

10. 

Miinster 

Length  of 

Tail  0 

30 

10. 

KremsmUnster 

u 

1 

^5 

10. 

Vienna 

u 

0 

45 

10. 

Vienna 

u 

2 

0 

12. 

Obs.  Harv. 

Coll. 

u 

1 

2 

12. 

Obs.  Harv. 

Coll. 

u 

2 

0 

12. 

Regent's  Park 

a  =  2°d 

6  =  0 

30 

12. 

Obs.  Harv. 

Coll. 

Length  of  Tail  4    0 

«  20 

0  30 

«  5  24 

"  40 

"  30 

«  20 

a  =  1°  0     6  =  015 
a  =  0  30     6  =  0  15 

Length  of  Tail  6     0 
5  30 

«  50 

«  40 
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Sept.  12.  Haddenham 
12.  Highbury 

12.  Poulkova 

13.  Vienna 

13.  Kremsmiinster 

14.  Markree 

15.  Berlin 

15.  Berlin 

16.  Berlin 
16.  Dorpat 

16.  Kremsmiinster 
16.  Poulkova 

16.  Poulkova 
16.  Obs.  Harv.  Coll. 
16.  Poulkova 
16.  Poulkova 
16.  Poulkova 
16.  Poulkova 

16.  Poulkova 

17.  Poulkova 
17.  Vienna 

17.  Kingston,  C.  W. 

17.  Obs.  Harv.  Coll. 

18.  Poulkova 

18.  Poulkova 

18.  Poulkova 

18.  Poulkova 

18.  Poulkova 

19.  Poulkova 

19.  Poulkova 

19.  Poulkova    . 

19.  Poulkova 

19.  Poulkova 

19.  Poulkova 

20.  Markree 

20.  Altona 

21.  Highbury 

21.  Cambridge,  Eng. 

22.  Vienna 
22.  Miinster 


Length  of  Tail 

K 
ft 


u 

a 


3  30 
3  0 
2  30 
6  0 
2  20 

5  0 

6  0 
5     0 

7  0 
0 
0 
o 


7 
4 

4 


a  =  4°0  4  = 

a  —  3    0  4  = 

a  =  2    0  4  = 

a=\    0  b— 

a  =  0  30  b  = 

a  =  0  26  b  = 

a  =  0  13  b  = 


0  30 
0  20 
0  22 
0  18 
0  15 
0  14 
0  9.5 


Length  of  Tail  8     0 

«  60 

«  50 

"  40 

50 


a=4    0  4  = 

o=2    0  4  = 

a=l    0  b= 

a  =  0  30  I  = 


0  40 
0  33 
0  25 
0  20 


Length  of  Tail  8     0 


a  =  8    0  4  = 

a  =  4    0  b  — 

a  =  2    0  4  = 

a  =  1    0  4  = 

a  =  0  30  4  = 


1  25 
0  35 
0  32 
0  24 
0  17 


Length  of  Tail  6     0 
"  40 

«  80 

«  50 

«  50 

3    0 


Sept.  23. 

Dorpat 

Length  of 

Tail 

10 

0 

23. 

Obs.  Harv.  Coll. 

U 

7 

0 

24. 

Kingston,  C.  W. 

« 

8 

0 

24. 

Obs.  Harv.  Coll. 

ft 

7 

0 

25. 

Obs.  Harv.  Coll. 

t< 

10 

30 

25. 

Berlin 

it 

10 

0 

25. 

Kremsmiinster 

tt 

10 

0 

25. 

Berlin 

• 

9 

0 

25. 

Sacramento 

ti 

8 

30 

o 

/ 

25. 

Obs.  Harv.  Coll.  a 

=  10 

30 

4  = 

1 

0 

25. 

Poulkova            a 

=    0 

26 

4  = 

0 

11.7 

25. 

Obs.  Harv.  Coll.  a 

=    0 

12 

4  = 

0 

5.5 

26. 

Sacramento 

Length  of 

Tail 

10 

30 

26. 

Kingston,  C.  W. 

« 

10 

0 

26. 

Havana 

H 

10 

0 

26. 

Vienna 

« 

9 

48 

26. 

Copenhagen 

- 

0 

7 

0 

o 

1 

26. 

Oporto                a 

=    7 

0 

4  = 

0 

55 

26. 

Poulkova           a 

=    6 

0 

4  = 

0 

46 

26. 

Poulkova           a 

=    5 

0 

4  = 

0 

41 

26. 

Poulkova           a 

=    4 

0 

4  = 

0 

36 

26. 

Poulkova           a 

==    3 

0 

4  = 

0 

30 

26. 

Poulkova            a 

=    2 

0 

4  = 

0 

23 

26. 

Poulkova           a 

=    1 

0 

4  = 

0 

17 

•  26. 

Poulkova           a 

=    0 

30 

4.= 

0 

13 

27. 

Obs.  Harv.  Coll. 

Length  of 

Tail 

14 

15 

27. 

Kremsmiinster 

" 

14 

0 

27. 

Neuchatel 

« 

11 

0 

27. 

Obs.  Harv.  Coll. 

" 

9 

30 

27. 

Cambridge,  Eng. 

st 

7 

30 

27. 

Obs.  Harv.  Coll.  a 

=  13° 

0 

4  = 

1 

30 

27. 

Obs.  Harv.  Coll.  a 

=  12 

0 

4  = 

2 

0 

27. 

Obs.  Harv.  Coll.  a 

=  12 

0 

4  = 

2 

45 

27. 

Obs.  Harv.  Coll.  a 

=    6 

0 

4  = 

0 

40 

27. 

Poulkova            a 

=    0 

53 

4  = 

0 

13.5 

•      27. 

Poulkova           a 

=    0 

26 

4  = 

0 

11 

28.  Obs.  Harv.  Coll.     Length  of  Tail  19     0 
28.  Geneva  "  18  30 

28. -Copenhagen  "  13     0 

28.  Altona  a  =  16°   0    4  =    2     2 
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Sept.  28.  Kremsmunster  a  =  16°    0     6  =    1°    0 

Sept.  30.  Poulkova           a 

=    3     0     6=    <J  Si' 

28.  Markree             a  =  15     0     b  =    2  20 

30.  Poulkova           a 

=    8     0     6  =    0  43 

28.  Vienna               a  =  14     0     6  =    2  18 

30.  Poulkova           a 

=    2     0     6  =    0  39 

28.  Markree            a  =    6  50     6  =    2  10 

80.  Poulkova           a 

=    1     0     6  =    0  25 

28.  Altona                a  =     6  50     6  =    1  25 

30.  Poulkova           a 

=    0  30     6  =    0  16.6 

28.  Obs.  Harv.  Coll.  a  =    4    0     6=    1     1 

30.  Poulkova           a 

=    0  26     6  =    0  14.5 

28.  Altona               a=406=18 

28.  Altona                a  =    1     0     6=    030 

Oct.  1.  Florence 

Length  of  Tail  27     0 

1.  Kremsmiinster 

"              25     0 

29.  Vienna                   Length  of  Tail  22  30 

1.   Gottingen 

23     0 

29.  Kremsmunster                   "            .  20     0 

1.  Highbury 

"              21     0 

29.   Gottingen                         "              19     0 

1.  Copenhagen 

"              20     0 

29.  Munster                            "              16     0 

1.  Berlin 

.  "              18     0 

29.  Havana                             "              15     0 

29.  Poulkova           a  =    6°    0     6  =    0  52 

1.  Gottingen            a  =  23°   o'    b  =    4     0 

29.  Poulkova           a  =    5     0     b=    047 

1.  Copenhagen       a  =  20    0     6=    9     0 

29.  Poulkova           a  =    4     0     6  =    040 

1.  Oporto                a  =  16    0     6  =    2  35 

29.  Poulkova           a  —    3     0     6=    086 

1.  Altona                a 

=  16    0     6=    4  18 

29.  Poulkova            a  =    2     0     b  =    031 

1.  Altona                 a 

=  13    0     6  =    2  45 

29.  Poulkova           a  =    1     0     6  =    0  23 

1.  Altona                a 

=  12    0     6  =    3  33 

1.  Altona                 a 

=  10    0     6  =    3     6 

80.  Poulkova                Length  of  Tail  35     0 

1.  Altona                a 

=    80     b—    2  33 

30.  Liverpool                            "              26     0 

1.  Altona                a 

=606=20 

80.  Florence                           «              25     0 

1.  Altona                 a 

=    4    0     6  =    1  14 

80.  Poulkova                          "              25     0 

1.  Altona                a 

=    3    0     6  =    0  55 

80.  Greenwich                        "              22  30 

1.  Altona                a 

=    1    0     6  =    0  36 

30.  Obs.  Harv.  Coll.               «              22  30 

30.  Vienna                                "              22     0 

2.  Cambridge,  Eng. 

Length  of  Tail  33     0 

80.  Cambridge,  Eng.              "              20     0 

2.  Obs.  Harv.  Coll. 

29     0 

30.  Markree                            "              19     0 

2.  Albany 

"              26     0 

30.  Poulkova                          "              19     0 

2.  Greenwich 

"              25     0 

30.  Liverpool           a  =  26°    0     6=    310 

2.  Albany 

«              24     0 

80.  Poulkova           a=25     0     6=    4     0 

2.  Dorpat 

"              24     0 

30.  Obs.  Harv.  Coll.  a  =  22  30     6  =    2  30 

2.  Dorpat 

"              23  30 

30.  Obs.Harv.Coll.a  =  19  30     6=    2     0 

2.  Obs.  Harv.  Coll. 

"              23     0 

30.  Poulkova           a  =    8     0     6=    126 

2.  Kingston,  C.  W. 

"              20     0 

.  30.  Poulkova           a=    8     0     6=    122 

2.  Madras 

"           (16     0) 

80.  Poulkova          a  =    7     0     6=    117 

2.  Obs.  Harv.  Coll.  a 

=  29°  o'   6  =    5     0 

30.  Poulkova           a=606=19 

2.  Albany                a 

=  26    0     b  =    4     0 

80.  Poulkova           a  —     6     0     6=     112 

2.  Albany                a 

=  24    0     6=5     0 

30.  Poulkova           a=506=14 

2.  Obs.  Harv.  Coll.  a 

=  23    0     6  =    4    0 

80.  Poulkova          a=506=14 

2.  Obs.  Harv.  Coll.  a 

=  20    0     6  =    4  45 

30.  Poulkova           a  =    4     0     6=    058 

2.  Obs.  Harv.  Coll.  a 

=  20    0    6  =    4  40 

30.  Poulkova          a  =    4    0     6=    052 

2.  Altona                a 

=  13    0     6=3     5 
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Oct.  2. 

Obs.  Harv.  Coll.  a 

=  13 

0 

4=2 

30 

Oct.  4. 

Oporto                a 

=  16 

0 

4=    2 

40 

2. 

Obs.  Harv.  Coll.  a 

=  12 

0 

4=    3 

15 

4. 

Oporto                a 

=  12 

0 

4=    2 

10 

2. 

Obs.  Harv.  Coll.  a 

=  12 

0 

4=    3 

10 

4. 

Oporto                a 

=    8 

0 

4=    1 

48 

2. 

Obs.  Han-.  Coll.  a 

=  12 

0 

4=    3 

20 

4. 

Oporto                a 

=    4 

0 

4=    1 

25 

2. 

Obs.  Harv.  Coll.  a 

=    4 

0 

4=    1 

15 

4. 

Vienna                a 

=    1 

56 

4=    0 

35.7 

2. 

Obs.  Harv.  Coll.  a 

=    4 

0 

4=    1 

20 

4. 

Vienna                a 

=    1 

20 

4=    0 

26.3 

2. 

Vienna                 a 

=    1 

3 

4=    0 

17.9 

4. 

Vienna                a 

=    0 

43 

4=    0 

18.4 

2. 

Vienna                a 

=    0 

35 

4=    0 

15.9 

4. 

Vienna                a 

=    0 

26 

4=    0 

14.0 

3. 

Kremsmunster 

Length  of 

Tail  30 

0 

5. 

Dorpat 

Length  of 

Tail  45 

0 

3. 

Vienna 

tt 

30 

0 

5. 

Geneva 

a 

40 

0 

3. 

Gottingen 

tt 

26 

0 

5. 

Florence 

tt 

40 

0 

3. 

Vienna^ 

tt 

25 

30 

5. 

Obs.  Harv.  Coll. 

tt 

38 

0 

3. 

Munster 

tt 

25 

0 

5. 

Vienna 

M 

37 

0 

3. 

Madras- 

" 

25 

0 

5. 

Dorpat 

K 

36 

0 

3. 

Vienna                a 

o 

=  30 

1 

0 

4=    3 

0 

5. 

Cranford 

U 

36 

0 

3. 

Meadville            a 

=  20 

0 

4=    2 

20 

5. 

Obs.  Harv.  Coll. 

tt 

35 

0 

3. 

Meadville            a 

=  12 

0 

4=    2 

0 

5. 

Poulkova 

tt 

34 

0 

3. 

Meadville            a 

=    4 

0 

4=    1 

0 

5. 

Poulkova 

tt 

34 

0 

3. 

Vienna                a 

.  O 

36 

4=    0 

39.5 

5. 

Munster 

tl 

33 

0 

3. 

Vienna                a 

=    2 

2 

4=    0 

3G.5 

5. 

Vienna 

tt 

32 

30 

3. 

Vienna                a 

=    1 

28 

4=    0 

25.9 

5. 

Haddenham 

tt 

32 

30 

3, 

Vienna                a 

=    0 

58 

4=    0 

19.0 

5. 

Kingston,  C.  W. 

tt 

32 

0 

3. 

Vienna                a 

=    0 

36 

4=    0 

15.2 

5. 

Aylesbury 

tt 

30 

0 

3. 

Vienna                a 

=    0 

16 

4=    0 

10.8 

5. 

Copenhagen 

" 

30 

0 

5. 

Highbury 

ft 

28 

0 

4. 

Poulkova 

Length  of 

Tail  35 

0 

5. 

Albany 

tt 

27 

0 

4. 

Kremsmunster 

U 

35 

0 

5. 

Albany 

tt 

22 

0 

4. 

Obs.  Harv.  Coll. 

tt 

35 

0 

5. 

Breslau 

u 

(20 

0) 

4. 

Liverpool 

tt 

31 

30 

5. 

Vienna                a 

o 

=  37 

0 

4=    5 

0 

4. 

Markree 

tt 

30 

0 

5. 

Poulkova            a 

=  34 

0 

4=    4 

20 

4. 

Vienna 

tt 

30 

0 

4. 

Dorpat 

tt 

30 

0 

5. 
5. 

Aylesbury           a 
Obs.  Harv.  Coll.  a 

=  30 
=  30 

0 
0 

4=    6 
4=    5 

30 
30 

4. 

Gottingen 

tt 

28 

0 

5. 

Munster              a 

=  28 

0 

4=    4 

30 

4. 
4. 

Madras 
Oporto 

tt 

(24 
22 

0) 
0 

5. 
5. 

Munster              a 
Cranford              a 

=(28 
=  27 

0) 
40 

4=    7 
4=    5 

30 
40 

4. 

Berlin 

It 

(20 

0) 

\ 

/ 

5. 

Albany                a 

=  27 

0 

4=    6 

0 

4. 

Kremsmunster   a 

o 

=  35 

0 

4=    6 

0 

5. 

Mimster              a 

=  24 

0 

4=    4 

24 

4. 

Liverpool            a 

=  31 

30 

4=    6 

0 

5. 

Albany               a 

=  22 

0 

4=    5 

0 

4. 

Munster           .  a 

=  30 

0 

4=10 

0 

5. 

Altona                a 

=  20 

0 

4=    7 

20 

4. 

Breslau               a 

=  21 

0 

4=    4 

0 

5. 

Altona                a 

=  16 

40 

4=    6 

0 

4. 

Oporto                a 

=  20 

0 

4=    2 

54 

5. 

Altona                a 

=  16 

0 

4  =    6 

40 

4. 

Altona                a 

=  19 

0 

4=    7 

0 

5. 

Munster              a 

=  16 

0 

4=    3 

45 
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Oct.  5 

.   Avlcsbury 

a  =  15 

0 

4=    3  30 

Oct.  8 

.  Poulkova 

Length  c 

5 

Worcester 

a  =  14 

0 

4=    4  40 

8 

.  Vienna 

tt 

5 

Oporto 

a  =  10 

0 

4=    2 

4 

8 

.  Munster 

u 

5 

Munster 

a=    8 

0 

4=    2 

45 

8.  Markree                             " 

5.  Altona 

a=    8 

0 

4=    3 

40 

8.  Obs.  Harv.  Coll. 

u 

5.  Altona 

a=    4 

0 

4=    2 

10 

8.  Breslau 

a 

5.  Miinster 

a=    4 

0 

4=    1 

45 

8.  Batavia 

u 

5.  Poulkova 
5.  Haddenham 

a  =    0 
a=    0 

26 
21 

4=    0 
4=    0 

14 
14 

8.  Vienna                a  =(30    0 

5.  Poulkova 

a=    0 

13 

4=    0 

8 

8.  Obs.  Harv.  Coll.  a 

=(25    0 

5. 

Greenwich 

a=    0 

10 

4=    0 

10.3 

8.  Miinster             a 

=  24 

0 

8.  Vienna                a 

=  22 

0 

6. 

Obs.  Harv.  Coll.    Length  of  Tail  50 

0 

8.  Poulkova            a 

=  20 

0 

6. 

Obs.  Harv.  Coll.               " 

50 

0 

8.  Tretire                a 

=  20 

0 

6. 

Dorpat 

« 

43 

0 

8.  Coll.  Romano     a 

=  20 

0 

6. 

Munster 

u 

36 

0 

8. 

Liverpool            a 

=(24 

0 

6. 

Gottingen. 

u 

34 

0 

8. 

Obs.  Harv.  Coll.  a 

=  20 

0 

6. 

Neuchatel 

" 

33 

30 

8. 

Markree              a 

=  20 

-0 

6. 

Vienna 

" 

30 

0 

8. 

Obs.  Han-.  Coll.  a 

=  16 

0 

6. 

Obs.  Harv.  Coll.  a  =  30° 

d 

4=    6 

0 

8. 

Munster              a 

=  16 

0 

6. 

Obs.  Harv.  Coll.  a  =  30 

0 

4=    7 

0 

8. 

Obs.  Harv.  Coll.  a 

=    8 

0 

6. 

Munster 

a=  16 

0 

4=    4 

33 

8. 

Munster             a 

=    8 

0 

6. 

Altona 

a=  15 

0 

4=    6 

35 

8. 

Coll.  Romano     a 

=    8 

0 

6. 

Breslau 

a=  14 

0 

4=    5 

0 

8. 

Obs.  Harv.  Coll.  a 

=    4 

0 

6. 

Munster 

a=    8 

0 

4=    2 

52 

8. 

Coll.  Romano     a 

=    4 

0 

8. 

Poulkova            a 

=    0 

26 

7. 

Vienna 

Length  of 

Tail  47 

0 

8. 

Poulkova            a 

=    0 

13 

7. 

Vienna 

u 

46 

0 

7. 

Poulkova 

« 

45 

0 

9. 

Vienna 

Length  of 

7. 

Kremsmiinster 

« 

44 

0 

9. 

Poulkova 

tt 

7. 

Poulkova 

tt 

40 

0 

9. 

Dorpat 

It 

7. 

Markree 

tl 

40 

0 

9. 

Altona 

U 

9. 

Gottingen 

(I 

7. 

Kremsmiinster 

a  =  30° 

d 

4=  10 

0 

9. 

Obs.  Harv.  Coll. 

ti 

7. 

Poulkova 

a  =  27 

0 

4=    9 

0 

9. 

Hunt's  Corners 

tt 

7. 

Poulkova 

a  =  19 

0 

4=    6 

0 

9. 

Poulkova 

tt 

7. 

Miinster 

a  =13 

0 

4=    5 

30 

9. 

Albany 

u 

7. 

Vienna 

L  ri 

o 

4=    1 

55 

9. 

Sacramento 

u 

7. 

Vienna 

a  =  39 

3 

4=    0 

15.2 

9. 

Altona 

« 

7. 

Vienna 

a  =  16 

7 

4=    0 

12 

9. 

Albany 

« 

8. 

Vienna 

Length 

of 

Tail  53 

0 

9. 

Altona                 a  - 

o 

=  30 

d 

8. 

Obs.  Harv.  Coll 

« 

52 

0 

9. 

Albany                a  : 

=  30 

0 

8. 

Tretire 

* 

45 

0 

9. 

Poulkova            a  - 

=  30 

0 

8. 

Liverpool 

tt 

35 

0 

9. 

Dorpat                a  - 

=  25 

0 

15 

S3  0 

33  0 

33  0 

27  0 

(20  0) 

(16  0) 

=  15     0 

=  70 

=  70 

=  4  35 

=  70 

=  7     0 

=  5  24 

=  7  30 

=  6  30 

=  6  42 

=  60 

=  4  20 

=  3  10 

=  2  24 

=  3  20 

=  1  40 

0     4  =  1  52 

=  0  15 

=  0  13 

il  58  0 

55  0 

54  0 

50  0 

41  0 

41  0 

40  0 

37  0 

33  0 

30  0 

30  0 

30  0 

=  120 
=  10  0 
=  10  0 
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Oct.  9.  Munster 

a  =  24    0     b  =    8  45 

Oct.  12.  Munster               o  =  29    0     5=13     0 

9.  Poulkova 

a  =  16    0     b  =    6  40 

12.  Munster              o  =  240     6=9     0 

9.  Altona 

a  =  16    0     b=    7  10 

12.  Munster              a  =16    0     6=    620 

9.  Munster 

a  =  16    0     6  =    5  45 

12.  Altona                 o=160     6=    7     0 

9.  Poulkova 

a=80     b=    3  50 

12.  Altona                 a=80     6=    4  20 

9.  Altona 

a  =    8    0     1=    4     0 

12.  Munster               a  =    8    0     b  =    3  50 

9.  Munster 

o  =    8    0     6  =    3  12 

13.  Poulkova                 Length  of  Tail  45     0 

9.  Oporto 

o  =    8    0     6  =    150 

O 

13.  Geneva                               "              37     0 

9.  Oporto 

o  =    4    0     1=    125 

13.  Poulkova                            "              30     0 

10.  Obs.  Harv. 

Coll.     Length  of  Tail  64     0 

13.  Poulkova             o  =  24    0     4=10     0 

10.  Tretire 

"              48     0 

13.  Poulkova            o=16    0     6=    730 

10.  Albany 

"              43     0 

13.  Poulkova             o=80     6=    3  20 

10.  Albany 

"               40     0 

J 

10.  Altona 

40     0 

13.  Oporto                 ra=8    06=20 

13.  Poulkova             o  =    4    0     6  =    135 

10.  Mussoree 

«              25     0 

10.  Albany 

a  =(30°   0)   b=  16     0 

14.  Vienna                    Length  of  Tail  34     0 

10.  Obs.  Harv. 

Coll.  a  =  30    0     4=10     0 

14.  Frigate  Novarra                «               33  20 

10.  Altona 

a  =(30    0)6=10     0 

14.  Dorpat                                "              32     0 

10.  Albany 

a  =(30    0)   b  —  10     0 

14.  Cape  of  Good  Hope        "              14    0 

10.  Oporto 

a  =  24    0     b  =    5  50 

14.  Vienna                 a  =(30    0)   6=14     0 

10.  Munster 

a  =  16    0     b=    6     0 

14.  Oporto                 a=605=10 

10.  Oporto 

a=  16    0     6  =    5  10 

10.  Albany 

a—    9    0     b=    4  30 

15.  Vienna                    Length  of  Tail  20     0 

10.  Oporto 

o  =    8    0     6  =    2  36' 

15.  Obs.  Harv.  Coll.                "             -50 

10.  Munster 

a  =    8    0     b—    3  28 

15.  Vienna                a=(20°0)   6=    5     0 

11.  Vienna 

Length  of  Tail  60     0 

15.  Oporto                a  =    80     5=    120 

11.  Tretire 

"              38     0 

11.  Vienna 

"              36     0 

16.  Vienna                    Length  of  Tail     8     0 

11.  Cambridge, 

Eng.               "              30     0 

16.  Markree                              "                30 

11.  Munster 

"              29     0 

16.  Vienna                o  =  (8°   0)   6  =    2     0 

O         1 

11.  Vienna 

a  =  30    0     4=18     0 

17.  Melbourne               Length  of  Tail  10     0 

11.  Tretire 

a  =(30    0)   b—    9     0 

17.  Vienna                                "                40 

11.  Munster 

a  =  240     5=9     0 

0        / 

17.  Melbourne           o=100     5=1     6 

11.  Vienna 

o=18    0     4=    7     0 

17.  Melbourne           o=    6    0     6=    050 

11.  Munster 

o=16    0     5=    7     0 

17.  Vienna                 a  =  (4    0)   6  =    1     0 

11.  Vienna 

o=    9    0     4=    2  45 

17.  Melbourne           a  =    4    0     6=0  40 

11.  Munster 

a—    8    0     5=    4  20 

.  17.  Melbourne           a  =    1    0     5=    020 

12.  Obs.  Harv. 

ColL    Length  of  Tail  48    0 

17.  Clinton                a  =    0  15     6  =    0  10 

12.  Dorpat 

«             36     0 

19.  Obs.  Harv.  Coll.      Length  of  Tail     5  30 

12.  Altona 

«              36    0 

O         / 

12.  Munster 

«              35     0 

19.  Obs.  Harv.  Coll.    o  =  5  30     6  =    1   10 

Oct.  19.  Obs.  Harv.Coll.  a=    2    o"    b  =    0°  35 

19.  Obs.  Harv.  Coll.  a  =    050     6=    0     6 

21.  Rio  Janeiro  Length  of  Tail  12     0 

22.  Cape  of  Good  Hope        "  40 

23.  CapeofG.H.     a  =  (2°  0)   b  =    0     8.4 

24.  Melbourne  Length  of  Tail     4  30 
24.  Melbourne          a  =    I    0     6=0  30 
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Oct.  24.  Melbourne 
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O        /  O          / 

a=    1    0     b=    0  12 


25.  Obs.  Harv.  Coll.     Length  of  Tail   1     0 
27.  Madras  4  30 

30.  Cape  of  Good  Hope  1  30 

30.  Cape  of  G.  EL    a  =  0   45     b  =    0     7.2 


31.  Cape  of  G.  H. 
Dec.  3.  Rio  Janeiro 


Length  of  Tail   1  24 
0  55 


Having  divided  the  observed  breadths  of  the  tail  into  suitable  groups,  they 
were  reduced,  with  the  aid  of  the  provisional  chart,  to  normal"  values.  These 
have  been  combined  in  a  series  of  curves  from  which  the  breadths  required  in 
the  subsequent  discussion  of  the  data  have  been  read  off 

The  following  are  the  final  results  for  the  breadths  of  the  tail,  derived  from 
the  charts,  excepting  for  the  dates  September  20th,  21st,  22d,  and  23d.  The 
numbers  adopted  for  the  extreme  length  of  the  tail  are  also  given. 

As  has  been  before  remarked,  faint  traces  of  light  probably  extended  beyond 
the  limits  indicated  on  the  charts  for  the  rear  outline,  so  that  the  breadths  given 
below  may  be  somewhat  too  small. 

Breadth  of  the  Tail 


Date. 

Distance  from 
Nucleus. 

Breadth. 

Date. 

Distance  from 
Nucleus. 

Breadth. 

Date. 

Distance  from 
Nucleus. 

Breadth. 

Sept.  16 

0°  10 

0     9 

Sept.  19 

0              1 

2     0 

0              f 

0  27 

Sept  22 

6°  d 

0°48 

0  30 

0  13 

4    0 

0  37 

1     0 

0  18 

6    0 

0  47 

Sept.  23 

0  10 

0     8 

20          0  25 

0  30 

0  13 

4    0 

0  33 

Sept.  20 

0  10 

0     8 

1     0 

0  19 

6     0 

0  47 

0  30 

0  13 

2     0 

0  29 

1     0 

0  18 

4    0 

0  39 

Sept.  17 

0  10 

0     8 

2     0 

0  28 

6     0 

0  49 

0  30 

0  12 

4    0 

0  37 

1     0 

0  18 

6     0 

0  47 

Sept.  24 

0  10 

0     8 

2     0 

0  28 

0  30 

0  15 

4    0 

0  43 

Sept.  21 

0  10 

0     8 

1     0 

0  21 

6     0 

0  52 

0  30 

0  13 

2     0 

0  30 

1     0 

0  18 

4    0 

0  40 

Sept  18 

0  10 

0     8 

2     0 

0  28 

6     0 

0  49 

0  30 

0  13 

4    0 

0  37 

8     0 

1     0 

1     0 

0  18 

6    0 

0  48 

2     0 

0  27 

Sept  25 

0  10 

0    8 

4    0 

0  36 

Sept  22 

0  10 

0     8 

0  30 

0  12 

0  30 

0  13 

1     0 

0  18 

Sept.  19 

0  10 

0     8 

1     0 

0  19 

2     0 

0  28 

0  30 

0  13 

2     0 

0  29 

4    0 

0  41 

1     0 

0  18 

4    0 

0  38 

6    0 

0  52 
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Breadth  of  the  Tail.     ( Continued?) 


Date. 

Distance  from 
Nucleus. 

Breadth. 

Date. 

Distance  from 
Nucleus. 

Breadth. 

Date. 

Distance  from 
Nucleus. 

Breadth. 

Sept.  25 

0              ( 

8     0 

1°    2 

Sept.  30 

24°  '  0 

3°  16 

Oct.     5 

0°  10 

0              1 

0     9 

10     0 

1  17 

0  30 

0  16 

Oct.     1 

0  10 

0     8 

1     0 

0  26 

Sept.  26 

0  10 

0     8 

0  30 

0  15 

2     0 

0  47 

0  30 

0  13 

1     0 

0  23 

4    0 

1  20    , 

1     0 

0  19 

2     0 

0  37 

6     0 

1  53 

2     0 

0  31 

4     0 

0  57 

8     0 

2  26 

4    0 

0  43 

6    0 

1  15 

10     0 

2  56 

6    0 

0  54 

8     0 

1  32 

12     0 

3  30 

8     0 

1     8 

10     0 

1  55 

16     0 

4  29 

10     0 

1  21 

12     0 

2  14 

20     0 

5  28 

16     0 

2  53 

24    0 

6  26 

Sept.  27 

0  10 

0    8 

20     0 

3  21 

30     0 

7  18 

0  30 

0  13 

24    0 

3  39 

1     0 

0  19 

'  Oct.      6 

0  10 

0     8 

2     0 

0  30 

Oct.     2 

0  10 

0     9 

0  30 

0  17 

4    0 

.0  44 

0  30 

0  16 

1     0 

0  29 

6     0 

0  55 

1     0 

0  24 

2     0 

0'  51 

8     0 

1  10 

2     0 

0  39 

4    0 

1  25 

10     0 

1  28 

4    0 

1     2 

6    0 

2     6 

12     0 

1  40 

6     0 

1  26 

8     0 

2  40 

8     0 

1  49 

10     0 

3  13 

Sept.  28 

0  10 

0     9 

10     0 

2     8 

12     0 

3  48 

0  30 

0  15 

12     0 

2  31 

16     0 

4  59 

1     0 

0  22 

16     0 

3     8 

20     0 

6     2 

2     0 

0  33 

20     0 

3  50 

24    0 

7     6 

4     0 

0  44 

24    0 

4  21 

30     0 

8     4 

6    0 

0  57 

30     0 

5     0 

8     0 

1  11 

Oct.     7 

0  10 

0     9 

10     0 

1  31 

Oct.     3 

0  10 

0     9 

0  30 

0  19 

12     0 

1  45 

0  30 

0  16 

1     0 

0  29 

16     0 

2  11 

1     0 

0  25 

2     0 

0  52 

2     0 

0  42 

4    0 

1  30 

Sept.  29 

0  10 

0     9 

4    0 

1  11 

6    0 

2  11 

0  30 

0  14 

6     0 

1  34 

8     0 

2  49 

1     0 

0  21 

8     0 

2     1 

10     0 

3  30 

2     0 

0  33 

10     0 

2  23 

12     0 

4     6 

4    0 

0  50 

12     0 

2  47 

16     0 

5  23 

6    0 

1     0 

16     0 

3  35 

20     0 

6  34 

8     0 

1  13 

20     0 

4  24 

24    0 

7  32 

10     0 

1  33 

24    0 

5  11 

30     0 

8  51 

12     0 

1  51 

30     0 

5  44 

16     0 

2  13 

Oct.     8 

0  10 

0     9 

20     0 

2  37 

Oct.     4 

0  10 

0     9 

0  30 

0  17 

0  30 

0  16 

1     0 

0  29    . 

Sept  30 

0  10 

0     9 

1     0 

0  25 

2     0 

0  53 

0  30 

0  17 

2     0 

0  43 

4    0 

1  36 

1     0 

0  24 

4    0 

1   14 

6    0 

2  13 

2     0 

0  36 

6    0 

1  42 

8     0 

2  55 

4    0 

0  53 

8     0 

2  16 

10     0 

3  33 

6     0 

1     4 

10     0 

2  51 

12     0 

4  14 

8     0 

1  22 

12     0 

3  20 

16     0 

5  36 

10     0 

1  41 

16     0 

4     9 

20     0 

6  51 

12     0 

2     0 

20     0 

5     0 

24     0 

8     0 

16     0 

2  32 

24    0 

5  47 

30     0 

9  29 

20     0 

3     1 

30    0 

6  23 
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Breadth  of  the  Tail.     (Concluded.) 


Date. 

Diatanre  from 
Nucleus. 

Breadth. 

Date. 

Difttanru  from 

Nucleus. 

Breadth. 

Date. 

Distance  from 
NucUnu. 

Breadth. 

Oct.     9 

0°  10 

010' 

Oct.   11 

20°    0 

759 

Oct.    14 

6    0' 

\*i 

0  30 

0  16 

24    0 

9  15 

8     0 

2  26 

1     0 

0  28 

30     0 

11     4 

10    0 

3     2 

2     0 

0  52 

12     0 

3  40 

4    0 

1  37 

Oct.   12 

0  10 

0  10 

16     0 

4  39 

6     0 

2  19 

0  30 

0  19 

20     0 

5  28 

8     0 

3     2 

1     0 

0  31 

24    0 

6  16 

10     0 

3  45 

2     0 

0  57 

30     0 

7  38 

12     0 

4  29 

4    0 

1  48 

16     0 

5  51 

6     0 

2  36 

Oct.    15 

0  10 

0  10 

20     0 

7     4 

8     0 

3  23 

0  30 

0  16 

24    0 

8  27 

10     0 

4  17 

1     0 

0  24 

30     0 

10  22 

12     0 

5  10 

2     0 

0  39 

16     0 

6  46 

4    0 

1     8 

Oct.   10 

0  10 

0  10 

20     0 

8  17 

6     0 

1  27 

0  30 

0  19 

24    0 

9  52 

8     0 

1  54 

1     0 

0  31 

30    0 

12  12 

10     0 

2  25 

2     0 

0  52 

• 

12     0 

2  53 

4    0 

1  39 

Oct.   13 

0  10 

0     9 

16     0 

3  48 

6     0 

2  24 

0  30 

0  17 

8     0 

3     3 

1     0 

0  27 

Oct.    16 

0  10 

0  10 

10     0 

3  54 

2     0 

0  49 

0  30 

0  16 

12     0 

4  44 

4    0 

1  31 

1     0 

0  23 

16     0 

6  15 

6     0 

2  17 

2    0 

0  35 

20     0 

7  41 

8     0 

3     2 

4    0 

1     0 

24     0 

9     2 

10     0 

3  48 

6     0 

1  21 

30     0 

11     2 

12     0 

4  27 

8     0 

1  48 

16     0 

5  32 

10     0 

2  13 

Oct.   11 

0  10 

0  10 

20     0 

6  44 

0  30 

0  17 

24    0 

8     2 

Oct.    17 

0  10 

0  10 

1     0 

0  26 

30     0 

9  49 

0  30 

0  17 

2     0 

0  47 

1     0 

0  23 

4    0 

1  33 

Oct.    14 

0  10 

0  10 

2     0 

0  37 

6     0 

2  24 

0  30 

0  16 

4    0 

0  54 

8     0 

3  13 

1     0 

0  26 

6     0 

1  15 

10     0 

4     7 

2     0 

0  42 

8     0 

1  35 

12     0 

5     2 

4     0 

1  16 

10     0 

1  59 

16     0 

6     5 

Adopted  Length  of  tlie  Tail. 


.         Date. 

Length  of 
Tall. 

Date. 

Length  of 
Tail. 

Date. 

Length  of 
Tail. 

Date. 

Length  of 
Tail. 

Sept.  16 

7° 

Sept.  25 

10° 

Oct.     4 

35° 

Oct.    12 

48° 

17 

8 

26 

10 

5 

40 

13 

45 

18 

5 

27 

14 

6 

50 

14 

34 

19 

8 

28 

19 

7 

51 

15 

20 

20 

6 

29 

22 

8 

53 

16 

10 

21 

8 

30 

26 

9 

58 

17 

9 

22 

9 

Oct.      1 

27 

10 

64 

18 

7 

23 

10 

2 

33 

11 

60 

19                6 

24. 

10 

3 

34 
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The  observations  upon  the  axis  and  rear  edge  were  brought  forward  to  the 
front  edge  by  applying  the  breadths  of  the  tail,  and  were  then  combined  with 
those  on  the  front,  in  small  groups,  giving  to  such  as  belonged  to  points  in  the 
front,  axis,  and  rear,  nearly  equidistant  from  the  nucleus  and  of  average  precision, 
the  relative  weights  3,  2,  and  1 ;  and  in  other  particulars  giving  such  expression 
as  was  practicable  to  the  relative  values  of  individual  observations,  whenever 
the  data  afforded  means  of  distinguishing  between  them. 

Straight  lines  were  next  drawn  for  each  date,  from  the  nucleus  as  a  common 
origin,  towards  the  part  of  the  chart  occupied  by  the  tail,  and  were  extended  far 
enough  to  intersect  the  front  edge ;  the  first  of  the  system  being  drawn  in  the  di- 
rection of  the  initial  axis,  the  second  in  a  direction  inclined  by  an  angle  of  6°  to 
the  first,  the  third  at  an  inclination  of  12°,  the  fourth  at  an  inclination  of  18°, 
and  so  on,  by  equal  increments  of  6°,  until  the  angle  was  such  that  the  lines 
ceased  to  intersect  the  front  outline  of  the  tail. 

Fig- 13-  In  Fig.  13    a    represents   the    point  of  intersection    of  the 

/ 

line  of  the  initial  axis  prolonged ;  a'  and  a",  those  of  lines 
inclined  respectively  6°  and  12°  to  the  axis.  In  a  few  in- 
stances only,  this  angle  exceeded  48°.  The  reason  for  adopting 
6D  as  the  interval  was  merely  that  it  furnished  a  sufficient 
number  of  intersections,  distributed  with  tolerable  uniformity 
along  the  curve. 

Arcs  were  then  drawn  provisionally,  so  as  to  represent,  as 
well  as  possible,  a  sufficient  number  of  observations  on  either 
side  of  a,  a,  &c.,  and  the  corresponding  distances  of  the  points 
of  intersection  from  the  nucleus  were  read  off!  The  values 
of  n  a  were  next  projected  by  themselves  and  combined  in 
convenient  groups,  having  regard  to  their  respective  weights. 
A  curve  was  then  drawn  through  the  normal  points,  so  as 
to  give  a  favorable  representation  of  the  entire  series.  The 
same  method  was  applied  successively  to  n  a,  n  a",  &c.,  each 
being  in  turn  treated  independently  of  the  rest. 

The  readings  from  the  curves  furnished  normal  values  of  n  a,  n  a' ,  which 

were  projected  upon  the  chart.  Lastly,  the  final  curve  of  the  front  edge  was 
drawn  between  the  normal  points  a,  a, a" (not,  however,  necessarily  pass- 
ing through  them),  so  as  to  represent  each  as  favorably  as  possible,  without  ad- 
mitting contrary  flexure,  or  any  abrupt  departure  from  the  continuous  sweep 
of  the  curve. 
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Thus,  in  the  first  instance,  the  numbers  belonging  to  each  system  have  been 
discussed  separately ;  all  the  values  of  n  a.  having  been  considered  without  refer- 
ence to  n  a.',  n  a",  &c.,  its  variations  being  taken  simply  as  functions  of  the  time. 
In  the  subsequent  combination  of  the  several  values  no.,  n  a',  &c.,  for  the  same 
date,  to  form  a  continuous  curve,  the  distance  from  the  nucleus  has  been  the  varia- 
ble. In  the  assignment  of  the  weights-for  combining  observations,  it  is  to  be  observed 
that  equal  errors,  in  a  direction  normal  to  the  curve  of  the  tail,  will  have  a  difier- 
ent  influence  upon  the  values  of  na,  no.',  &c.,  according  to  the  angle  at  which 
the  lines  n  a,  n  of  intersect  the  tangents  to  the  curve  at  the  points  a,  a'.  The 
rate  of  increase  of  this  angle,  which  we  will  call  x,  is  small,  and  beyond  the 
distance  n  a  =  3°7  the  variation  of  the  probable  error  of  observations  of  average 
precision,  considered  as  a  function  of  the  distance  of  the  point  observed  from  the 
nucleus,  can  be  tolerably  well  represented  by  the  variation  of  the  product 

n  a  sin.  x, 
and  since  an  error,  ij,  in  a  direction  normal  to  the  curve,  will  affect  no,  with  an 

error 

r\  cosec.  x, 

the  probable  error  of  n  a  will  therefore  be  nearly  proportional  to 

TJ  cosec.  x   X   n  a  sin.  x  =  t)  na. 

In  adjacent  dates,  where  the  time  alone  is  the  variable,  the  values  of  n  a  are 
nearly  equal ;  and  the  relative  weight  to  be  given  to  an  individual  determination 
of  n  a,  in  combining  it  with  others  of  the  particular  series  to  which  it  belongs, 
depends  mainly  upon  the  number  and  quality  of  the  observations  which  it  repre- 
sents, without  regard  to  the  angle  x,  at  which  the  line  drawn  from  the  nucleus 
intersects  the  curve,  or  to  the  distance  from  the  nucleus  of  the  part  of  the  tail 
under  discussion. 

After  constructing  the  front  edge,  the  rear  outline  was  derived  from  it  by 
means  of  points  laid  off  with  the  normal  breadths,  the  curve  being  drawn  between 
the  projected  points  in  the  same  manner  as  for  the  front  edge. 

The  outlines,  constructed  as  here  described,  are  represented  in  Plates  XXIV. 
and  XXVI.  Sections  I.,  II.,  III.,  and  are  to  be  regarded  as  the  final  results  of  the 
discussion.  The  group  of  outlines  for  the  dates  September  16,  17,  18,  and  19, 
Plate  XXV.,  being  isolated  from  the  remainder  of  the  series,  the  systematic  treatr 
ment  elsewhere  adopted  could  not  be  fully  applied  to  them. 

The  following  are  the  original  readings  for  the  distances  na,  na',  &c.,  and  the 
concluded  values  subsequently  derived  from  their  combination,  in  separate  groups,  as 
distinguished  from  the  numbers  which  would  correspond  to  the  final  outlines  of  the 
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front  edge,  which  are  drawn  as  just  described,  so  as  to  represent  favorably  all 
the  numbers  belonging  to  any  one  date,  without  admitting  inconsistencies  of 
flexure. 

Values  of  n  a. 


Date. 

1858.  Sept.  16 
17 
18 
19 

24 
25 
26 
27 
28 

29 
30 

Oct.  1 
2 
3 

4 
5 
6 

7 
8 

9 

10 
11 
12 
13 

14 

15 
16 

17 


Date. 

1858.  Sept,  16 
17 
18 
19 


Original  Readings. 

w«  =  2°47 

4  20 
2  55 

2  35 

5  10 

4  18 

5  5 
4  58 

4  30 

5  2 

3  15 

4  5 
4  0 
3  21 

2  52 

3  36 

4  30 
2  12 
4  35 


50 
50 
30 
40 
0 

0 
0 
0 


3  20 


Original  Readings. 
n  a'  =  5    34 

8  40 
4  46 

4  48 


Relative  Weight. 

Concluded  Values. 

3 

O           1 

2  48 

1 

3     0 

3 

3  12 

4 

3  23 

1 

4    8 

1 

4  13 

3 

4  16 

2 

4  18 

3 

4  18 

3 

4  17 

6 

4  15 

2 

4  11 

6 

4    7 

4 

4     2 

3 

3  57 

6 

3  52 

2 

3  46 

2 

3  40 

6 

3  33 

2 

3  27 

2 

3  20 

2 

3  13 

3 

3     7 

3 

3     0 

1 

2  53 

3 

2  45 

1 

2  38 

2 

2  30 

Values  of  no.'. 

Relative  Weight. 

Concluded  Values. 

3 

O           f 

4  28 

1 

5     3 

3 

5  37 

4 

6  10 

Diff- 
c  —  o. 


—1  20 
+0  17 
+0  48 

—1  2 
—0  5 
—0  49 
—0  40 
—0  12 

—0  45 

+1  0 

+0  6 

+0  7 

-j-0  41 

+1  5 
+0  16 
—0  44 
+1  28 
—1  2 

+0  37 
-f-1  30 
4-0  43 
—0  33 
0  0 

+0  53 
—0  15 
+0  38 
—0  50 


Diff. 
c  —  o. 

O          ; 

—1  6 
—3  37 
+0  51 
+1  22 


24 


8  45 


8     8 


—0  37 
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Date. 

Original  Readings. 

Relative  Weight. 

Concluded  Value*. 

Diff. 

C  —  o. 

1858.     Sept.   25 

o       / 

na'  =  7  40 

2 

o       / 

8  20 

0          / 

+0  40 

26 

9     5 

5 

8  28 

—0  37 

27 

8  20 

3 

8  32 

+0  12 

28 

8    0 

4 

s  :;:; 

-|-0  33 

29 

8  50 

5 

8  32 

—0  18 

30 

7  33 

7 

8  27 

—0  54 

Oct.     1 

8  25 

3 

8  19 

—0     6 

2 

8  18 

5 

8  10 

—0     8 

3 

8     1 

6 

7  57 

—0     4 

4 

7     1 

4 

7  43 

+0  42 

5 

7     8 

6 

7  28 

+0  20 

6 

6  59 

3 

7  10 

+0  11 

7 

6  33 

2 

6  50 

-j-0  17 

8 

7  47 

8 

6  26 

-1  21 

9 

5  53 

5 

6     0 

+0     7 

10 

4  31 

5 

5  34 

+1     3 

11 

4  42 

2 

5  18 

+0  36 

12 

7  18 

3 

5  11 

—2     7 

13 

4  21 

4 

5  13 

+0  52 

14 

5     0 

2 

5  23 

+0  23 

15 

8  40 

4 

5  46 

—2  54 

16 

4    0 

2 

6  16 

-|-2  16 

17 

6     0 

3 

6  50 

-j-0  50 

Values  of  n  a.". 


Date. 

Original  Readings. 

Relative  Weight. 

Concluded  Values. 

Diff. 
c  —  o. 

1858.     Sept    19 

n  «"  =  7  35 

3 

0           / 

7  35 

0°    0 

24 

• 

25 

11  43 

1 

11  31 

—0  12 

26 

14    0 

1 

12  22 

—1  38 

27 

12  50 

3 

12  46 

—0     4 

28 

12  12 

3 

13  18 

+1     6 

29 

13  12 

2 

13  44 

+0  32 

30 

13  27 

7 

14    5 

-j-0  38 

Oct.       1 

14  33 

3 

14  16 

—0  17 

2 

15  88 

5 

14  14 

-1  24 

3 

14  14 

8 

13  55 

—0  19 

4 

11   13 

4 

13     8 

+1  55 

5 

10  40 

8 

12     0 

-f  1  20 

6 

10  37 

6 

10  48 

-j-0  11 

7 

10     3 

1 

9  30 

—0  33 

16 
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1858. 


Date. 

Original  Readings. 

0          / 

)ct.       8 

n  «"  =  10  51 

9 

9     0 

10 

6  55 

11 

6  46 

12 

11  19 

13 

6  14 

14 

7  40 

15 

13  25 

16 

6  30 

17 

10  30 

Date. 

Original  Readings. 

o        / 

Sept.   27 

n  «'"  =    .  •  • 

28 

17  10 

29 

19     6 

30 

21  30 

Oct.       1 

21  37 

2 

20  40 

3 

20  40 

4 

19     0 

5 

15  40 

6 

15  51 

7 

15  11 

8 

14  48 

9 

13  49 

10 

10  41 

11 

11     9 

12 

16  32 

13 

8  40 

14 

12     0 

15 

18  15 

16 

9  45 

17 


Date. 

1858.  Sept.  24 
25 
26 
27 
28 


17     0 


Original  Readings. 

o        i 


Relative  Weight. 

Concluded  Values. 

8 

0          ' 

8  15 

6 

7  37 

5 

7  19 

3 

7  17 

2 

7  31 

4 

8     9 

2 

9     2 

4 

9  52 

2 

10  39 

3 

11  23 

Values  of  no.'". 

Relative  Weight. 

Concluded  Values. 

O           1 

16  52 

2 

18  19 

1 

19  24 

3 

20     8 

3 

20  29 

4 

20  23 

3 

19  51 

3 

19     0 

8 

17     5 

6 

16  10 

1 

14  34 

8 

13  15 

6 

12  15 

5 

11  34 

2 

11  15 

2 

11  20 

3 

11  45 

2 

12  37 

3 

14     1 

2 

15  36 

1 

17  18 

Fates  of  na 

iv 

Relative  Weight. 

Concluded  Value; 

o        t 

22  50 

Difc 
c  — o. 


—2  36 
—1  23 
+0  24 
4-0  31 
—3  48 

+1  55 
-j-1  22 
—3  33 
+4  9 
+0  53 


Diff. 
c  — o. 


+1  9 
+0  18 
—1  22 
—1  8 

—0  17 

—0  49 

0     0 

+1  25 

+0  19 

—0  37 
—1  33 
—1  34 

-f-0  53 
+0  6 

—5  12 
4-3  5 
4-0  37 
—4  14 
4-5  51 

4-0  18 


Diff. 
c  —  o. 


23  30 

24  9 

24  44 

25  15 
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1858. 


Date. 

Original  Readings. 

Relative  Weight. 

Concluded  Values. 

Diir. 

C  —  0. 

Sept,    29 

0          / 

n  alT  =        ... 

*      • 

0          / 

25  40 

o       / 

30 

26  39 

O 

25  58 

—0  41 

Oct.      1 

27     9 

6 

26     7 

—I     2 

2 

24  28 

6 

26     5 

4-1  17 

3 

24  15 

8 

25  52 

+1  37 

4 

27     4 

8 

25  20 

—1  44 

5 

24  21 

6 

24  27 

+0     6 

6 

22  30 

8 

23  10 

+0  40 

7 

23  18 

5 

21  38 

—1  40 

8 

20     2 

12 

20     9 

+0     7 

9 

18  38 

5 

19  17 

+0  39 

10 

17  37 

5 

18  32 

-j-0  55 

11 

16  38 

2 

18     3 

4-1  25 

12 

23  30 

2 

17  45 

—5  45 

13 

11  53 

2 

17  38 

4-5  45 

14 

16  55 

2 

17  37 

4-0  42 

15 

22     0 

2 

17  41 

-4  19 

16 

.  •  . 

.  , 

17  52 

17 

.  .  . 

.  . 

18     7 

•     *     • 

1858.     Oct. 


Date. 
1858.      Oct.         4 


Values  of  n  a*. 


Date. 

Original  Readings. 

Relative  Weight. 

Concluded  Values. 

Diff. 
c  —  o. 

2 

n,^  —  Bl  27 

'         6 

O           I 

29  10 

0          i 

—2  17 

3 

26  35 

5 

29  51 

4-3  16 

4 

31     6 

5 

30  21 

—0  45 

5 

30  45 

8 

30  31 

—0  14 

6 

29  10 

6 

30  10 

4-1    o 

7 

30  58 

4 

29  22 

—1  36 

8 

25     5 

8 

28  19 

4-3  14 

9 

25  14 

6 

26  51 

4-1  37 

10 

26  12 

6 

25  11 

—1     1 

11 

22  49 

2 

23  36 

4-0  47 

12 

30  47 

4 

22  11 

—8  36 

13 

17  10 

2 

20  58 

4-3  48 

14 

23  40 

2 

19  55 

—3  45 

15 

•     *     • 

•     • 

19     4 

16 

.     . 

18  23 

Values  of  no*. 


Original  Readings. 

«T|  ==  36°  20 
35  42 


Relative  Weight.  Concluded  Value.. 


4 
8 


35  44 
35  44 


Diff. 
c  — o. 

O  I 

—0  36 
+0     2 
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1858.     Oct. 


1858.     Oct. 


1858.     Oct. 


1858.     Oct. 


Date. 

Original  Readings. 

o       / 

6 

not*  =  35  26 

7 

38  44 

8 

32     9 

9 

36  50 

10 

33  46 

11 

29  42 

12 

37  48 

13 

27  20 

14 

31     0 

15 

... 

Date. 

Original  Readings. 

0          ( 

4 

n  «Tii  =  .    .    . 

5 

42  27 

6 

41  28 

7 

47  33 

8 

42  44 

9 

43  50 

10 

39  34 

11 

38     0 

12 

47  50 

13 

53     0 

14 

40  15 

15 

.   .   • 

16 

•   •  • 

Date. 

Original  Readings. 

0           / 

7 

n  aviii  =  .   .   . 

8 

53  18 

9 

50     8 

10 

44  18 

11 

... 

Date. 

Original  Readings. 

O          1 

,       7 

«aix  =  .    .    . 

8 

.    .    . 

9 

58     2 

10 

48  55 

11 

... 

Values  of  n  «Tli. 

Relative  Weight. 

6 
5 
4 
6 

6 
4 

1 
1 


Concluded  Values, 
o       i 

41  36 

41  51 

42  10 
42  30 

42  55 

43  30 

44  14 

45  6 

46  8 

47  16 

48  17 

49  9 
49  55 


Values  of  n  aTiii. 


Relative  Weight. 


5 

-2 


Concluded  Values, 
o       i 

51  21 
50  28 
49  32 
48  40 
47  43 


Values  of  na*. 


Relative  Weight. 


1 

2 


Concluded  Value! 
o        i 

57  22 
56  21 
55  20 
54  20 
53  19 


Diff. 
c  — o. 


—0  36 
-f  0  42 
—5  3 
+0  11 

—0  20 
+4  40 
+7  6 
—1  42 
—5  44 

+8     2 


Diff. 
c  —  o. 


—2  50 
—0  36 
+4  22 


Diff. 
c  — o. 


—2  42 
+5  25 
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Occasional  peculiarities  met  with  in  the  data,  or  which  have  occurred  in  the 
process  of  reduction,  are  explained  in  the  following  remarks. 

1858.  September  16.  The  stars  used  as  points  of  reference  in  transferring  the 
outlines  from  the  Poulkova  chart  *  are  the  following.  They  are  referred  to  the 
mean  equinox  for  1858.0,  that  of  the  original  sketch  being  for  1800.0. 


Histoire  Celeste 


21900 
21913 
21919 
21926 

21947 
21975 
21994 


M.g. 

7-8 
7-8 
7-8 
7-8 

7 

8-9 
9-10 


a  1858.0. 
171  9 
171  18 
171  22 
171  24 

171  36 

171  55 

172  10 


9  1858.0. 

+39  43 

39  39 

40  6 
39  39 

37  36 

36  11 

+36  55 


t  has  been  assumed  to  satisfy  the  position    of  the  nucleus  and  initial  axis. 

I  have  inferred  from  the  Dorpat  observation  that  the  angle  of  position  of  the 
bright  edge  of  the  tail  at  5°  from  the  nucleus  was  346°  10'.  If  we  suppose 
Madler's  description  to  refer  to  the  part  of  the  outline  between  3°  and  4°  from 
the  nucleus,  it  will  accord  with  the  Poulkova  chart.  The  axis  of  the  Poulkova 
figure  with  the  neighboring  star  was  traced  and  enlarged  to  the  scale  of  Plate 
XXVI.,  in  the  proportion  1.222  :  1.000,  and  after  having  been  transferred,  the 
front  and  rear  edges  were  supplied  by  means  of  the  normal  breadths. 

1858.  September  17.  From  the  Kingston  observation  I  have  concluded  that 
the  direction  of  the  front  edge  at  3°  from  the  nucleus  was  towards  a  point  in 
a  170°  0',  8  47°  0',  half-way  between  %  and  y  Ursse  Majoris,  bringing  the  general 
direction  of  the  tail  "  nearer  to  y."  From  this  the  axis,  assumed  to  be  a  circular 
arc,  has  been  drawn,  and  a  provisional  front  edge  constructed  by  means  of  the 
known  breadths  of  the  tail.  The  observed  values  of  n  a,  and  n  a  have  been  read 
off  from  this  outline,  but  for  the  final  outlines  on  Plate  XXVI.,  the  normal  values 
of  n  a  and  n  a.'  and  of  the  breadths  were  used. 

The  results  on  this  date  have  but  a  small  independent  weight. 

1858.  September  18.  On  this  date,  as  well  as  on  the  16th  and  19th,  the 
reduction  for  precession  from  the  equinox  of  Harding's  chart,  which  was  used  for 
the  drawings  of  the  Comet  made  at  Poulkova,  has  been  allowed  for  by  the 
method  used  in  transferring  the  outlines. 


*  Pulk.  Beob.,  Tab.  VI.  Fig.  1.     It  will  be  noticed,  that  among  the  Poulkova  observations  the  positions 
read  off  from  Harding's  atlas  are  referred  to  the  equinox  of  1800.0. 
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The   axis  on  the    18th   has  been  transferred  from  the  Poulkova  chart,*  and  the 
outlines   supplied  from  it  by  means  of  the  normal  breadths  at  this  date. 
From  the   place   of  the  nucleus  and  initial  axis,  we  have  t  =  Od.03. 
The   stars  used  in  the  transfers  for  the  18th  and  19th  were 


HistoSre  Celeste  22142 
22171 
22195 
22229 


9 
6-7 

8 
7-8 


«  1858.0. 

o        / 

173  40 

174  0 
174  12 
174  32 


S  1858.0. 

+40  27 
42  31 
39  19 
36  41 


22234                          9  174  37  37     4 

22261  9-10  174  53  40  18   ' 

22355                          9  175  54  37  41 

22357  ...  175  56  +37  38 

1858.  September  19.  The  transfer  has  been  made  from  the  Poulkova  charts,f 
as  on  the  16th  and  18th.  The  curve  in  Table  I.  is  a  little  flatter  than  in  Table 
VI.  The  reference  stars  being  distant,  the  position  of  the  tail  is  not  defined  with 
the  same  exactness ;  I  have,  therefore,  given  a  relative  weight  of  2  to  the  latter 
figure.  For  Table  VI.  Fig.  3,  t  =  0".00.  Table  I.  does  not  afford  a  reliable 
epoch ;  the  value  t  =  Od.OO  has  been  assumed. 

The  Poulkova  charts,  from  September  16th  to  19th  inclusive,  form  a  valuable 
group  of  early  observations.  From  the  19th  up  to  the  24th  the  data  are  not 
sufficient  for  tracing  the  outlines.  On  and  after  the  latter  date,  the  outlines  have 
been  drawn  from  the  normal  values  of  na,  no,',  &c.,  as  has  been  already  described. 
The  remarks  which  follow  have  reference  to  the  construction  of  the  provisional 
curves  from  which  the  so-called  observed  values  of  na,  na',  &c.  have  been  taken. 

1858.  September  24.  The  sketch  made  at  the  Observatory  of  Harvard  College 
has  supplied  the  original  data.  The  tangent  to  the  front  edge,  at  9°  from  the 
nucleus,  has  been  directed  towards  y  Ursae  Majoris. 

1858.  September  25.  The  curve  of  the  axis  has  been  adjusted  so  that  the 
tangent,  at  9'  30'  from  the  nucleus,  passed  through  -y  Ursas  Majoris. 

1858.  September  26.  In  the  Oporto  sketch,  the  axis  passes  midway  between 
the  stars  8  and  9  Canum  Venaticorum.  The  stars  4,  10,  and  12  of  the  same 
constellation,  and  the  principal  stars  of  Ursa  Major  were  also  recognized  in  the 
sketch. 

The  Poulkova  positions  having   been   read  off  from   Harding's   star   chart,  they 


«  Pulk.  Beob.,  Tab.  VI.  Fig.  2. 


t  Pulk.  Beob.,  Tab.  I.,  and  Tab.  VI.  Fig.  3. 
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have  been  brought  forward  by  the  addition  of  precession  from  the  epoch  1800.0 
to  1858.0. 

1858.  September  27.  Several  sketches  made  at  the  Observatory  of  Harvard 
College  have  been  employed. 

1858.  September  28.  The  principal  data  have  been  derived  from  the  observa- 
tions at  Altona  and  Markree,  and  from  the  Altona  figure. 

1858.  September  29.  There  is  considerable  uncertainty  as  to  the  hour  to 
which  the  Poulkova  positions  correspond.  In  the  Vienna  description,  f  Can.  Ven. 
(14  Can.  Ven.)  of  5th  magnitude  is  probably  a  mistake  for  15  and  17  Can.  Ven., 
which  together  form  a  single  star  to  the  naked  eye,  of  the  same  brightness  with 
14  Can.  Ven.  The  latter  was  in  the  rear  edge  of  the  tail  at  the  time.  The 
substitution  of  15  and  17  for  /  brings  the  observation  into  agreement  with  others. 

The  Poulkova  positions  have  been  corrected  for  precession  from  the  epoch 
1800.0 

1858.  September  30.  The  observations  are  numerous,  and  offer,  in  general,  a 
satisfactory  agreement  with  each  other.  The  Poulkova  figure  *  indicates  a  faint  light 
extending  above  the  stars  £  and  s  Ursae  Majoris,  in  this  particular  differing  from 
other  sketches  and  descriptions.  It  is  probably  a  mere  accident  of  drawing  or 
engraving,  as  the  textf  states  expressly  that  the  last  trace  of  the  tail  reached 
only  to  a  distance  of  25°  from  the  nucleus,  or  10°  less  than  is  shown  in  the 
figure. 

The  question  whether  the  tail  actually  passed  over  these  stars,  or  fairly  below 
them,  is  one  of  some  importance. 

1858.  October  1,  2,  and  4.  Several  of  the  accounts  for  the  1st  and  2d  describe 
the  end  of  the  tail  as  reaching  to  j?  Ursae  Majoris.  The  same  remark  is  found 
as  late  as  the  4th.  The  star,  being  the  nearest  bright  one,  would  naturally  be  so 
referred  to  in  a  general  description,  without  a  precise  definition  of  its  position 
being  intended.  The  testimony  to  the  effect  that  the  front  edge  went  a  very 
little  below  the  star  as  late  as  the  2d,  and  reached  it  only  on  the  3d,  is  suf- 
ficiently explicit.  On  the  4th,  it  (the  star)  was  enveloped  in  the  tail,  but  the 
axis  of  brightness  probably  passed  near  it. 

The  Markree  position  of  the  end  of  the  tail  on  the  4th  I  have  supposed  to 
refer  to  the  extremity  of  the  axis.  In  the  notes  from  the  observations  at  Miin- 
ster,  c  and  k  are  probably  misprints  for  t  and  x  ;  in  those  at  Vienna,  i  Bootis 
is  obviously  a  misprint  for  t. 


*  Pulk.  Beob.,  Tab.  I.  t  Put-  Beob.  des  Gr.  Cometen,  p.  8. 
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1858.  October  3.  To  represent  the  Breslau  description,  the  outline  of  faintest 
light  has  been  supposed  to  pass  between  q  Ursae  Majoris  and  A  Bootis,  at  a  distance 
of  I  (j?-A)  from  the  latter. 

1858.  October  5.  The  fulness  of  the  data  on  this  and  a  few  subsequent  dates 
is  to  be  noticed. 

1858.  October  6.  The  remark  by  Galle  at  Breslau,  that  the  left-hand  edge 
ended  between  S  and  /3  Bob'tis,  but  nearer  to  the  latter,  has  been  represented  by 
drawing  this  outline  through  a  point  distant  from  /3  by  £  (/3  -  8}.  There  is  a 
difficulty  in  interpreting  the  Miinster  position  a  220°,  d  -\-  31°,  the  point  not  being 
near  the  curve,  and  also  in  the  Dorpat  description. 

1858.  October  7.  A  sudden  spreading  out  of  the  rear  edge  is  mentioned  by 
more  than  one  observer,  but  the  remarks  are  not  sufficiently  definite  to  admit 
of  a  representation  on  the  chart. 

1858.  October  8.  In  the  Vienna  notes,  if  for  t^  Bootis  we  read  \p  Herculis 
(v1  and  v2  Bootis),  the  description  will  accord  with  others.  The  sketches  show  a 
very  strong  deflection  of  the  axis  of  light  from  a  point  near  a  Coronse  Borealis, 
near  which  the  bright  part  of  the  tail  terminates  abruptly.  The  outlines  on  the 
chart  are  designed  to  include  the  limits  of  faint  nebulosity  which  extended  above 
the  brighter  deflected  portion. 

1858.  October  9.  On  this  and  subsequent  dates  the  diffusion  of  the  light  in 
the  more  distant  parts  of  the  tail,  and  the  interruption  of  its  outline  caused  by 
the  faintly  exhibited  columnar  masses,  have  added  to  the  difficulty  of  tracing  the 
outlines. 

1858.  October  10.  The  observation  by  Webb  at  Tretire  respecting  the  de- 
flected portion  has  been  supposed  to  refer  to  its  central  part.  His  description 
of  it,  as  a  "  scattered  and  abandoned  vapor,"  is  quite  applicable  to  the  whole 
region  covered  by  the  upper  half  of  the  tail. 

1858.  October  11.  There  is  some  confusion  in  the  names  of  the  stars  cited 
in  the  Vienna  and  Tretire  descriptions. 

1858.  October  12.  The  lower  portion  of  the  tail  in  the  chart  by  Heis  cor- 
responds best  to  t  —  —  Od.095,  which  is  later  than  we  can  suppose  the  drawing 
to  have  been  made,  since  at  that  time  a  large  part  of  the  Comet  had  set.  A 
mean  between  t  =  —  Od.095  and  t  =  —  Od-212  has  been  adopted,  the  latter 
agreeing  with  the  hour  marked  on  the  chart,  but  the  results  are  not  entitled  to 
full  weight. 

1858.  October  24.  In  the  sketch  made  at  Williamstown,  Australia,  the  tail 
reaches  to  a  bright  cluster  in  the  Milky  Way  in  a  =  265°  50',  8  =  —  34°  42'. 
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The  right  ascensions  and  declinations  of  points  on  the  outlines  of  the  tail,  read 
off  from  the  charts,  and  representing  the  final  results  of  the  discussion,  are  con- 
tained in  the  following  table. 

The  deviations  of  the  chart  outlines  from  the  original  observations  will  be 
found  in  Section  IV. 


Concluded  Right  Ascensions  and  Declinations  of  Points  in  the   Front  and  Rear   Outlines  of 
the  Tail  of  the  Great  Comet  of  1858,  at  Vh  in.  s.  t.  Observatory  of  Harvard  College. 


Date. 

Dintance 
from 
Nucleus. 

Front  Edge. 

Rear  Edge. 

Date. 

Dlitance 
from 
Nucleui. 

Front  Edge. 

Rear  Edge. 

«  1858.0. 

S  1858.0. 

a  1858.0. 

d  1858.0. 

a  1858.0. 

S  1858.0. 

a  18580. 

i  1858.0. 

SeptlG 

o  d 

171°  53 

+36°  29 

0      1 

0       * 

Sept  25 

0°  0 

186°  51 

+34°  35 

i 

0      1 

0  30 

171  59 

37  0 

171  42 

+36  59 

0  30 

186  15 

35  4 

186  0 

+35  5 

1  0 

171  58 

37  27 

171  35 

37  26 

1  0 

186  22 

35  32 

186  0 

35  34 

2  0 

171  49 

38  29  171  17 

38  25 

2  0 

186  29 

36  34 

185  54 

36  35 

4  0 

171  12 

40  27 

170  28 

40  19 

4  0 

186  28 

38  36 

185  35 

38  35 

6  0 

170  23 

42  20 

169  22 

42  7 

6  0 

186  6 

40  '34 

184  59 

40  29 

End. 

1G9  50 

43  22 

168  43 

42  57 

8  0 

185  26 

42  35 

184  0 

42  25 

10  0 

184  31 

44  29 

.  .  . 

... 

Sept.  17 

0  0 

173  G 

36  28 

End. 

184  30 

44  30 

0  30 

173  10 

37  0 

172  55 

36  59 

1  0 

173  10 

37  27 

172  47 

37  26 

Sept.  2  6 

0  0 

188  13 

33  53 

.  .  . 

.  .  . 

2  0 

173  4 

38  29 

172  28 

38  25 

0  30 

188  24 

34  23 

188  9 

34  24 

4  0 

172  28 

40  27 

171  32 

40  18 

1  0 

188  31 

34  51 

188  8 

34  53 

6  0 

171  20 

42  19 

170  11 

42  1 

2  0 

188  41 

35  51 

188  3 

35  52 

8  0 

169  36 

44  6 

... 

.  •  . 

4  0 

188  4G 

37  55 

187  52 

37  55 

End. 

169  35 

44  6 

... 

.  .  • 

6  0 

188  33 

39  53 

187  22 

39  51 

8  0 

188  5 

41  56 

186  27 

41  49 

Sept.  18 

0  0 

174  25 

36  27 

... 

•  •  • 

10  0 

187  16 

43  50 

.  .  . 

.  .  . 

0  30 

174  30 

36  57 

174  14 

36  57 

End. 

187  1G 

43  50 

•  •  . 

... 

1  0  174  31 

37  25 

174  8 

37  23 

2  0 

174  23 

38  20 

173  48 

38  23 

Sept  2  7 

0  0 

190  28 

33  7 

.  .  . 

.  .  . 

4  0 

173  41 

40  25 

172  54 

40  16 

0  30 

190  40 

33  36 

190  24 

33  37 

End. 

173  8 

41  23 

... 

... 

1  0 

190  4G 

34  2 

190  24 

34  5 

2  0 

190  56 

35  3 

190  22 

35  6 

Sept.  19 

0  0 

175  46 

36  22 

.  .  * 

... 

4  0 

191  8 

37  6 

190  13 

37  8 

0  30 

175  51 

36  53 

175  35 

36  52 

6  0 

191  5 

39  6 

189  54 

39  G! 

1  0 

175  51 

37  20 

175  26 

37  19 

8  0 

190  43 

41  9 

189  8 

41  5 

2  0 

175  42 

38  21 

175  7 

38  18 

10  0 

190  10 

43  5 

188  8 

42  55 

4  0 

175  2 

40  20 

174  16 

40  13 

12  0 

189  14 

45  5 

186  49 

44  46 

6  0 

174  3 

42  13 

173  0 

41  58 

End. 

188  8 

47  2 

•  .  . 

.  .  • 

8  0 

172  40 

44  5 

•  •  . 

.  .  • 

End. 

172  35 

44  10 

... 

•  *  * 

Sept.  28 

0  0 

192  48 

32  8 

*  .  . 

.  .  . 

0  30 

193  4 

32  36 

192  47 

32  39 

Sept  24 

0  0 

184  0 

35  7 

.  .  , 

... 

1  .0 

193  14 

33  5 

192  49 

33  8 

0  30 

184  11 

35  38 

183  53 

35  38 

2  0 

193  31 

34  4 

192  52 

34  9 

1  0 

184  17 

36  5 

183  51 

36  5 

4  0 

193  47 

36  7 

192  52 

36  11 

2  0 

184  22 

37  6 

183  44 

37  6 

6  0 

193  51 

38  7 

192  38 

38  10 

4  0 

184  13 

39  8 

183  21 

39  6 

8  0 

193  44 

40  10 

192  6 

40  11 

6  0 

183  50 

41  8 

182  46 

41  3 

10  0 

193  24 

42  9 

191  21 

42  5 

8  0 

183  9 

43  6 

181  49 

+42  56 

12  0 

192  49 

44  11 

190  20 

44  1 

10  0  182  14 

45  1 

.  .  . 

.  .  . 

16  0 

190  47 

48  7 

187  23 

+47  38 

End.  I  182  14 

+45  1 

End. 

188  7 

+50  58 

•  •  • 

•  •  • 

17 
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Concluded  Right  Ascensions  and  Decimations  of  Points  in  the  Outlines  of  the  Tail.     ( Continued) 


Distance 

Front  Edge. 

Rear  Edge. 

Distance 

Front  Edge. 

Rear  Edge. 

Date. 

from 
Nucleus. 

«  1858.0. 

8  1858.0. 

a  1858.0. 

d  1858.0. 

Date. 

from 
Nucleus. 

0  1858.0. 

d  1858.0. 

«  1858.0. 

d  1858.0. 

Sept.  29 

o  d 

0  30 

195°  20 
195  36 

-(-31°  0 
31  27 

195  19 

0       1 

-f3l'  30 

Oct.  3 

0  d 
0  30 

206°  34 
206  57 

+24°  7 
24  29 

0      t 

206  41 

0      ( 

+24*36 

1  0 

195  45 

31  54 

195  22 

31  58 

1  0 

207  14 

24  53 

206  49 

25  4 

2  0 

196  4 

32  53 

195  28 

33  0 

2  0 

207  46 

25  46 

207  1 

26  2 

4  0 

196  29 

34  56 

195  31 

35  3 

4  0 

208  40 

27  35 

207  25 

28  0 

6  0 

196  40 

36  56 

195  23 

37  1 

6  0 

209  27 

29  33 

207  40 

30  1 

8  0 

196  36 

39  2 

195  0 

39  5 

8  0 

210  6 

31  30 

207  47 

32  3 

10  0 

196  25 

41  0 

194  22 

41  0 

10  0 

210  38 

33  30 

207  47 

34  3 

12  0 

196  4 

43  1 

193  29 

42  56 

12  0 

211  3 

35  27 

207  35 

36  6 

16  0 

194  36 

47  3 

191  11 

46  45 

16  0 

211  28 

39  38 

206  38 

40  13 

20  0 

191  59 

50  56 

187  40 

50  17 

20  0 

211  11 

43  46 

204  41 

44  6 

End. 

190  4 

52  41 

. 

24  0 

210  4 

47  56 

201  44 

47  51 

30  0 

205  50 

54  8 

194  53 

52  58 

Sept.  30 

0  0 

197  56 

29  38 

.  .  . 

End. 

200  17 

58  3 

.  .  . 

.  .  . 

0  30 

198  16 

30  5 

197  57 

30  9 

1  0 

198  27 

30  30 

198  0 

30  36 

Oct.  4 

0  0 

209  34 

21  47 

.  .  . 

.  .  . 

2  0 

198  53 

31  29 

198  8 

31  38 

0  30 

210  0 

22  8 

209  46 

22  16 

4  0 

199  24 

33  29 

198  20 

33  40 

1  0 

210  19 

22  29 

209  56 

22  42 

6  0 

199  40 

35  29 

198  19 

35  39 

2  0 

210  57 

23  21 

210  16 

23  41 

8  0 

199  52 

37  32 

198  7 

37  42 

4  0 

211  58 

25  5 

210  46 

25  36 

10  0 

199  52 

39  34 

197  40 

39  42 

6  0 

212  51 

26  58 

211  1 

27  34 

12  0 

199  44 

41  39 

196  59 

41  41 

8  0 

213  36 

28  54 

211  10 

29  40 

1C  0 

198  49 

45  42 

195  3 

45  34 

10  0 

214  17 

30  52 

211  7 

31  42 

20  0 

197  10 

49  43 

192  19 

49  17 

12  0 

214  50 

32  51 

210  58 

33  41 

24  0 

194  3 

53  35 

188  20 

52  45 

16  0 

215  33 

36  59 

210  19 

37  49 

End. 

192  0 

55  17 

•  •  • 

20  0 

215  42 

41  5 

208  50 

41  48 

24  0 

215  13 

45  16 

206  21 

45  39 

Oct.  1 

0  0 

200  44 

28  2 

•  •  • 

30  0 

212  7 

51  43 

200  36 

51  7 

0  30 

201  3 

28  28 

200  47 

28  34 

End. 

205  49 

57  34 

.  .  . 

.  .  . 

1  0 

201  17 

28  54 

200  52 

29  1 

2  0 

201  41 

29  52 

201  1 

30  2 

Oct.  5 

0  0 

212  40 

19  8 

.  .  . 

4  0 

202  20 

31  50 

201  15 

32  3 

0  30 

213  6 

19  27 

212  52 

19  36 

6  0 

202  46 

33  47 

201  18 

34  2 

1  0 

213  26 

19  46 

213  4 

20  1 

8  0 

203  3 

35  52 

201  9 

3€  6 

2  0 

214  8 

20  32 

213  27 

20  59 

10  0 

203  12 

37  51 

200  49 

38  6 

4  0 

215  22 

22  13 

214  7 

22  54 

12  0 

203  15 

39  56 

200  20 

40  8 

6  0 

216  27 

23  58 

214  34 

24  51 

16  0 

202  52 

44  0 

198  45 

44  5 

8  0 

217  22 

25  50 

214  50 

26  51 

20  0 

201  40 

48  9 

196  17 

47  51 

10  0 

218  10 

27  45 

215  1 

28  53 

24  0 

199  11 

52  10 

192  48 

51  29 

12  0 

218  51 

29  41 

215  0 

30  55 

End. 

196  25 

54  48 

>  *  • 

•  •  • 

16  0 

219  58 

33  50 

214  32 

35  5 

20  0 

220  38 

37  54 

213  29 

39  9 

Oct.  2 

0  0 

203  35 

26  12 

. 

. 

24  0 

220  50 

42  3 

211  38 

43  7 

0  30 

203  56 

26  37 

203  39 

26  42 

30  0 

219  37 

48  35 

.  .  . 

... 

1  0 

204  10 

27  0 

203  46 

27  11 

36  0 

216  8 

54  14 

.  .  . 

•  .  . 

2  0 

204  41 

27  57 

203  58 

28  11 

End. 

207  35 

61  36 

.  .  * 

.  .  . 

4  0 

205  26 

29  51 

204  19 

30  9 

6  0 

206  3 

31  50 

204  26 

32  12 

Oct.  6 

0  0 

215  49 

16  16 

... 

.  .  • 

8  0 

206  31 

33  48 

204  25 

34  12 

0  30 

216  16 

16  30 

216  3 

16  43 

10  0 

206  55 

35  52 

204  16 

36  16 

1  0 

216  38 

16  48 

216  17 

17  6 

12  0 

207  9 

37  49 

203  59 

38  13 

2  0 

217  25 

17  29 

216  44 

18  1 

16  0 

207  11 

42  0 

202  48 

42  18 

4  0 

218  46 

19  3 

217  28 

19  52 

20  0 

206  30 

46  9 

.200  45 

46  12 

6  0 

220  0 

20  45 

218  3 

21  52 

24  0 

204  50 

50  21 

197  28 

49  57 

8  0 

221  3 

22  34 

218  25 

23  52 

30  0 

198  46 

56  13 

188  51 

+54  31 

10  0 

221  56 

24  28 

218  38 

25  54 

End. 

195  31 

+58  5 

*   •  • 

12  0 

222  43 

+26  22 

218  43 

+27  54 
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Concluded  Riyld  Ascensions  and  Declinations  of  Points  in  the  Outlines  of  the  Tail.     (Continued.) 


Data. 

l>i.t:inc. 

from 
Nucleiu. 

Front  Kdge. 

KearKdge. 

Date. 

hl-ttn.i 

from 
Nucleiu 

Front  Kdge. 

Rear  Edge. 

n  18580. 

(51888.0. 

a  1868.0. 

d  1868.0. 

i<  1--.-.'. 

^  MM 

a  1858.0. 

S  18(8.0. 

Oct.  6 

16   0 

224°  8 

+30°  25 

218°  33 

-j-82"  8 

Oct.  9 

38°  0 

244°  16 

+39°  36 

01,        01 

20  0 

225  15 

34  25 

217  51 

36  13 

46  0 

244  48 

47  37 

24'  0 

226  0 

38  30 

216  37 

40  15 

54  0 

243  29 

55  36 

30  0 

226  1 

44  59 

213  31 

46  20 

38  0 

223  17 

52  47 

... 

... 

Oct.  10 

0  0 

228  13 

2  48 

46  0 

218  10 

60  16 

.  .  . 

... 

0  30 

228  44 

2  50 

228  37-1-3  7 

End. 

211  10 

66  10 

.  .  . 

•  *  • 

1  0 

229  11 

2  58 

228  58 

3  2f> 

2  0 

230  5 

3  22 

229  41 

4  7 

Oct.  7 

0  0 

218  54 

13  6 

•  •  • 

.  t 

4  0 

231  51 

4  24 

230  53 

5  46 

0  30 

219  24 

13  17 

219  12 

13  32 

6  0 

233  25 

5  47 

231  51 

7  36 

1  0 

219  48 

13  33 

219  27 

13  56 

8  0 

234  50 

7  18 

232  38 

9  32 

2  0 

220  38 

14  13 

220  0 

14  49 

10  0 

236  13 

8  54 

233  13 

11  30 

4  0 

222  5 

15  40 

220  50 

16  38 

12  0 

237  31 

10  33 

233  45 

13  33 

6  0 

223  24 

17  18 

221  31 

18  35 

16  0 

239  53 

13  53 

234  33 

17  33 

8  0 

224  34 

19  3 

221  59 

20  35 

20  0 

242  7 

17  24 

235  4 

21  41 

10  0 

225  36 

20  51 

222  17 

22  36 

24  0 

244  3 

21  7 

235  18 

25  51 

12  0 

226  30 

22  41 

222  26 

24  39 

30  0 

240  49 

26  58 

235  6 

+32  16 

16  0 

228  12 

26  36 

222  31 

28  48 

38  0 

249  46 

34  35 

20  0 

229  38 

30  31 

222  17 

32  57 

46  0 

251  7 

42  27 

24  0 

230  41 

34  34 

221  25 

37  3 

54  0 

250  2 

+50  21 

. 

30  0 

231  31 

41  3 

218  54 

43  16 

38  0 

230  29 

49  0 

.  «  . 

. 

Oct.  11 

0  0 

231  10 

—  0  43 

46  0 

227  43 

56  49 

.  .  . 

•  •  • 

0  30 

231  40 

0  45 

231  35 

—  0  27 

End. 

224  6 

63  56 

.  .  . 

... 

1  0 

232  10 

0  39 

232  2 

-  0  14 

2  0 

233  7 

-  0  21 

232  49 

+  0  22 

Oct.  8 

0  0 

222  3 

9  49 

>  *  . 

4  0 

234  52 

+  0  33 

234  7 

1 

1  54 

0  30 

222  32 

9  59 

222  23 

10  12 

6  0 

236  35 

1  46 

235  8 

3  43 

1  0 

222  58 

10  12 

222  41 

10  36 

8  0 

238  8 

3  6 

236  0 

5  38 

2  0 

223  50 

10  43 

223  14 

11  22 

10  0 

239  36 

4  35 

236  40 

7  40 

4  0 

225  23 

12  4 

224  13 

13  12 

12  0 

241  0 

6  11 

237  14 

9  42 

6  0 

226  45 

13  42 

224  56 

15  9 

16  0 

243  32 

9  25 

238  14 

13  38 

8  0 

227  58 

15  24 

225  27 

17  10 

20  0 

245  52 

12  54 

238  59 

17  43 

10  0 

229  0 

17  13 

225  48 

19  11 

24  0 

247  56 

16  33 

239  24 

21  51 

12  0 

230  1 

19  7 

225  59 

21  17 

30  0 

250  51 

22  19 

239  8 

+28  25 

16  0 

231  46 

22  51 

226  13 

25  21 

38  0 

254  5 

29  48 

. 

1 

20  0 

233  26 

26  40 

226  11 

29  29 

48  0 

257  2 

+39  31 

24  0 

234  55 

30  33 

225  51 

33  35 

30  0 

236  34 

36  47 

224  24 

39  54 

Oct.  12 

0  0 

234  1 

—  4  17 

38  X) 

237  7 

44  46 

.  .  . 

.  .  • 

0  30 

234  33 

4  19 

234  28 

-  4  1 

46  0 

236  2 

52  44 

... 

•  .  . 

1  0 

235  2 

4  16 

234  52    3  46 

End. 

233  23 

62  24 

.  .  . 

.  .  . 

2  0 

236  0 

4  3  235  39 

3  11 

4  0 

237  50 

3  14 

237  1 

-  1  37 

Oct.  9 

0  0 

225  8 

6  24 

•  •  * 

... 

6  0 

239  35 

2  5 

238  7 

+  04 

0  30 

225  37 

6  30 

225  30 

6  45 

8  0 

241  14 

—  0  47 

239  5 

1 

1  56 

1  0 

226  6 

6  41 

225  51 

7  5 

10  0 

242  48 

+  0  33 

239  54 

3  49 

2  0 

227  1 

7  6 

226  30 

7  49 

12  0 

244  17 

2  2 

240  36 

5  48 

4  0 

228  40 

8  16 

227  37 

9  30 

16  0 

247  0 

5  6 

241  45 

9  43 

6  0 

230  9 

9  43 

228  27 

11  23 

20  0 

249  26 

8  27 

242  36 

13  48 

8  0 

231  30 

11  18 

229  6 

13  23 

24  0 

251  39 

12  1 

243  6 

17  57 

10  0 

232  46 

13  2 

229  40 

15  24 

30  0 

254  53 

17  35 

243  24 

+24  25 

12  0 

233  58 

14  46 

230  8 

17  25 

38  0 

258  33 

24  48 

16  0 

236  8   18  16 

230  50 

21  26  ' 

47  0 

262  54 

+32  55 

20  0 

238  7   21  54 

231  12 

25  33 

24  0 

239  55   25  43 

231  9 

29  43 

Oct.  13 

0  0 

236  46 

—  7  38 

'  

242  10  +31  50 

230  9 

+36  9  , 

0  30 

237  15 

-  7  IL' 

237  13 

-  7  25 
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Concluded  RigU  Ascensions  and  Declinations  of  Points  in  the  Outlines  of  tlie  Tail.     ( Concluded.) 


Date. 

Distance 

from 
Nucleus. 

Front  Edge. 

Rear  Edge. 

Date. 

Distance 

from 
Nucleus. 

Front  Edge. 

Hear  Edge. 

«  1868.0. 

<5  1858.0. 

a  1858.0. 

8  1858.0. 

«  1858.0. 

S  1858  0. 

«  18580. 

d  1858.0. 

Oct  13 

0       t 

1  0 

237  45 

-  7  41 

237°  39 

0      1 

—  7  12 

Oct.  15 

0°  0  242°  0 

—14°  0 

0       1 

°   ' 

2  0 

238  43 

7  30 

238  30 

6  43 

0  30  ,  242  30 

14  6 

242  30 

—13  48 

4  0 

240  38 

6  54 

240  3 

5  28 

1  0;243  1 

14  6 

242  58 

13  39 

6  0 

242  32 

6  3 

241  28 

4  0 

2  0'244  6 

14  0 

243  54 

13  21 

8  0 

244  18 

4  59 

242  43 

2  19 

4  0  246  15 

13  33 

245  54 

12  36 

10  0 

245  59 

3  46 

243  50 

—  0  35 

6  0  248  6 

12  57 

247  36 

11  36 

12  0 

247  33 

—  2  20 

244  50 

+  1  17 

8  0  249  54 

12  18 

249  12 

10  31 

16  0 

250  21 

+  0  42 

246  33 

4  58 

10  0 

251  40 

11  18 

250  36 

8  58 

20  0 

252  56 

4  2 

248  0 

8  53 

12  0 

253  56 

9  34 

251  54 

7  20 

24  0 

255  26 

7  20 

249  13 

12  52 

16  0 

256  29 

7  6 

254  0 

3  45 

30  0 

259  6 

12  35 

251  1 

+18  55 

38  0 

263  31 

19  19 

... 

*  •  * 

Oct.  16 

0  0 

244  24 

16  54 

... 

.  .  • 

46  0 

268  9 

+26  4 

*  x*  * 

0  30 

244  54 

16  58 

244  54 

16  42 

1  0 

245  24 

16  58 

245  23 

16  36 

Oct.  14 

0  0 

239  29 

—10  54 

... 

.  •  . 

2  0 

246  30 

16  57 

246  27 

16  18 

0  30 

240  0 

11  0 

239  57 

—10  43 

4  0 

248  48 

16  36 

248  36 

15  35 

1  0 

240  27 

11  3 

240  26 

10  36 

6  0 

250  36 

16  6 

250  18 

14  45 

2  0 

241  33 

10  55  241  25 

10  13 

8  0 

252  30 

15  28 

252  0 

13  48 

4  0 

243  39 

10  19  243  17 

9  3 

10  0 

254  49 

14  41 

253  30 

12  30 

6  0 

245  23 

9  38  244  39 

7  45 

8  0 

247  11 

8  35  246  0 

6  16 

Oct.  17 

0  0 

246  45 

19  35 

.  .  . 

*  *  * 

10  0 

248  51 

7  24  247  12 

4  36 

0  30 

247  16 

19  42 

247  16 

19  23 

12  0 

250  24 

6  6  248  24 

—  2  57 

1  0 

247  48 

19  45 

247  48 

19  20 

16  0 

253  21 

—  3  0  250  23 

+  0  36 

2  0 

248  55 

19  43 

248  54 

19  6 

20  0 

255  58 

+  0  18  251  57 

4  30 

4  0 

251  12 

19  26 

251  4 

18  26 

24  0 

258  9 

4  12  253  5 

8  45 

6  0 

253  6 

19  0 

252  48 

17  48 

30  0 

260  51 

+10  0 

254  12 

+15  11 

8  0 

255  0 

18  24 

254  30 

16  50 

10  0 

256  54 

—17  44 

256  12 

—15  45 

IV.  PROBABLE  ERRORS  OF  OBSERVATIONS  UPON  THE  TAIL. 

THE  principal  sources  of  error  in  the  observations  upon  the  figure  and  position 
of  the  front  edge  of  the  tail  of  the  Comet  may  be  conveniently  classed  in  four 
divisions,  which  will  be  considered  separately,  by  giving  to  the  relative  weight 
of  an  observation  upon  this  outline  the  form 

(!)  ™  =  9  X  9'  X  9"  X  ff'"- 

In  g  will  be  included  such  numerical  expression  as  is  practicable  for  conditions 
affecting  in  a  similar  way  observations  upon  all  parts  of  the  tail,  without  follow- 
ing any  recognized  law  connecting  them  with  the  time,  as,  for  instance,  the 
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degree  of  care  apparent  in  a  description  or  drawing,  the  method  of  observation, 
and  any  particulars  which  may  have  been  mentioned  respecting  its  exactness,  the 
clearness  of  the  sky,  the  amount  of  twilight  or  moonlight,  or  other  accidental 
disturbing  influence. 

g  has  been  introduced  as  a  means  of  discriminating  between  the  weights  given 
to  determinations  of  isolated  points  (such,  for  instance,  as  the  distance  of  the  out- 
line from  a  star  near  it)  and  the  weight  which  should  be  attributed  to  points 
adopted  from  the  continuous  curves  transferred  from  drawings.  Of  the  latter, 
those  which  contain  stars  in  or  near  the  tail  are  the  most  valuable,  while  others 
give  the  figure  alone,  or  with  but  few  and  distant  stars.  The  proximity  of  any 
parts  of  the  curve  to  good  reference  stars  must  be  allowed  to  influence  the  value 
given  to  g '.  It  must  also  be  diminished  proportionally  with  the  increase  of  the 
number  of  points  derived  from  any  single  drawing,  otherwise  there  would  be 
danger  of  giving  undue  importance  to  the  .drawing,  should  the  number  of  trans- 
ferred points  be  very  large.  Other  circumstances  have  also  been  taken  into  ac- 
count, but  it  would  be  difficult  to  comprehend  them  under  a  general  form  of 
statement;  indeed,  in  many  instances,  from  the  want  of  data  for  adjusting  them, 
the  numbers  assigned  both  to  g  and  g'  have  been  little  else  than  arbitrary. 

The  factor  g"  has  been  used  to  express  the  effect  upon  the  precision  of  the 
observations  of  the  increasing  diffusion  and  dimness  of  the  outline,  in  proceeding 
from  the  nucleus  toward  the  end  of  the  tail.  The  collection  of  observed  breadths 
of  the  tail  has  furnished  the  means  of  determining  g". 

Changes  of  tv,  not  included  in  g,  applying  equally  to  observations  throughout 
the  entire  extent  of  the  tail,  and  varying  as  functions  of  the  time,  will  be  in- 
cluded in  g"'. 

For  points  on  the  rear  edge  and  in  the  axis,  it  has  been  assumed  that  the 
weight  of  an  observation  on  the  front  edge  is  greater  than  that  of  an  observation 
on  the  rear,  at  the  same  distance  from  the  nucleus,  and  determined  under  similar 
circumstances,  in  the  constant  ratio  h'  :  1,  and  for  the  axis,  in  the  ratio  h"  :  1.  The 
weights  corresponding  become 

,.,  _  9  X  g1  X  g"  X  g"1 .  _  g  X  g1  X  9"  X  g"1 

h'  A" 

As  has  been  already  stated,  the  values  assumed  in  the  reductions  have  been 

(2)  h1  =  3  h"  =  2 

The  deviations  of  observed  points  from  the  normal  curves  on  the  front  and 
rear  edges,  represented  by  E  and  E',  have  given  the  approximate  value 
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E* 


(3) 


where  N  and  N'  are  the  number  of  values  of  E  and  E'.  The  positions  on  the 
rear  edge  are  too  few,  however,  to  afford  an  entirely  reliable  result,  and  there  are 
sufficient  indications  that  this  value  of  h'  is  too  small  to  be  taken  as  an  index 
of  the  relative  superiority  of  observations  upon  the  front  outline. 

The  following  discussion  of  the  differences  between  the  observed  and  the  nor- 
mal breadths  of  the  tail  shows  that  the  errors  of  observations  upon  the  outlines, 
under  similar  circumstances,  increase  in  the  same  proportion  with  the  increase 
of  the  angular  distance  of  the  point  observed  from  the  nucleus. 

From  two  hundred  and  ninety-five  observed  breadths  of  the  tail  at  various  dis- 
tances, we  obtain  the  following  arithmetical  means  of  the  discrepancies  c  —  o 
between  the  normal  and  the  observed  breadths,  taken  without  regard  to  signs. 


Mean  Date. 

'1858.     Sept.  25 
29 

Oct.  2 
Sept.  23 
Oct.  6 
Sept.  26 
Oct.  2 
11 

Sept.  30 

Oct.       4 

11 

10 

4 


i=  0.015 

=  0.120 

=  0.580 

=  1.000 

—  1.000 

=  5.000 

=  5.000 

=  5.000 

=  14.000 

=  14.000 

=  14.000 

=  28.000 

=  30.000 


=  0.90 
=  1.40 
=  2.10 
=  3.16 
=  2.44 
=  10.76 
=  22.85 
=  28.88 
=  46.70 
=  62.60 
=  40.80 
=  98.30 
=  83.80 


No.  of  Obs.  =  25 

=  24 
=  21 
=  25 
=  25 
=  25 
=  20 
=  25 
=  20 
=  20 
=  20 
=  20 
=  25 


In  these  numbers  no  direct  connection  is  apparent  between  the  variations 
of  c  —  o  and  the  time,  so  that  for  the  present  purpose  we  may  disregard  g, 
/,  and  /",  and  consider  c  —  o  as  corresponding  to  an  observation  of  the  average 
precision.  It  is  evident,  then,  that  c  —  o  may  be  approximately  represented  by 
an  expression  of  the  form 

c  —  o  =  m  -(-  a  m', 

in  which   m   and  m'  are  constant.     To  determine  their  values,  we  have  the   equa- 
tions, using  1'  for  the  unit  of  a, 
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t . 


0  =  —  0.90  +  m  -f  0.015  m'                     Log.  Relative  Weight  =  1.95 

0  =  —  1.40  +  m  +  0.120  «'  "  =  1.70 

0  =  —  2.10  -f  m  -\-  0.580  m'  «  =  1.02 

0  =  -  3.16  -)-  m  -f  1.000  m'  «  =  0.00 

0  =  —  2.44  +  m  +  1.000  m'  "  =  0.00 

0  =  —  10.76  +  m  +  5.000  m'  «  =  8.60 

0  =  —  22.85  4-  m  +  5.000  m'  «  =  8.60 

0  =  —  28.88  4-  m  4-  5.000  m'  «  =  8.60 

0  =  —  46.70  +  m  4-  14.000  m'  «  =  7.71 

0  =:  —  62.60  +  m  +  14.000  m'  «  =  7.71 

0  =  —  40.80  4-  m  4-  14.000  m'      •  "  =  7.71 

0  =  —  98.30  +  m  +  28.000  m'  "  =  7.10 

0  =  —  83.80  +  m  +  30.000  m'  "  =  7.05 

For  the  first  three  equations,  depending  principally  upon  telescopic  observations, 
the  weights  have  been  derived  from  such  estimates  as  could  be  for^ned  of  the 
probable  errors  of  c  —  o.  For  the  rest,  these  errors  have  been  supposed  to  be 
proportional  to  the  corresponding  value  of  a.  The  solution  of  these  equations 

gives 

m  =  O'.SO  m'  =  3'.30 ; 

so  that  the  general  expression  for  c  —  o,  irrespective  of  its   sign,   is 

(4)  c—  o  =  0'.80  +  3'.30  a, 

where  a  is  the  angular  distance  from  the  nucleus,  expressed  in  degrees,  and 
c  —  o  the  arithmetical  mean  of  the  discrepancies  between  the  observed  and  the 
normal  breadths  of  the  tail. 

By  substituting  m  and  m  in  the  original  equations,  we  have  the  following 
differences  between  the  observed  and  computed  mean  values  of  c  —  o. 

"'"Nucleus™111  °'T!Ioed  Computed  Computed—  Obwrved.  (Comp.  — Otw.)  X  ^ Weight. 

a  =  0°.015  0.90  0.85  —     o'.OS  o'.47 

0.120  1.40  1.20  0.20  1.42 

0.580  2.10  2.71  +    0.61  1.97 

1.'  8.16  4.10  +     0.94  0.94 

1.  2.44  4.10  +     1.66  1.66 

5.  10.76  17.30  -f     6.54  1.31 

5.  22.85  17.30  —    5.55  1.11 

5.  28.88  17.30  —  11.58  2.32 

14.  46.70  46.20  —    0.50  0.03 

14.  62.60  46.20  —  16.40  1.17 

14.  40.80  46.20  +     5.40  0.38 

28.  98.30  93.20  5.10  0.17 

30.  83.80  99.80  +  16.00  0.57 
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Considering  the  insecurity  of  the  data,  this  representation  is  quite  as  good  as 
could  be  expected,  and  proves  the  hypothesis  that  the  errors  of  observation  in- 
crease proportionally  with  the  distance,  to  be  substantially  correct. 

We  may  suppose  that,  in  measuring  the  breadth  of  the  tail,  one  source  of  the 
discrepancies  from  the  normal  breadth  is  to  be  ascribed  to  the  uncertainty  of  the 
front  edge,  and  another  to  the  uncertainty  of  the  rear  edge.  The  mean  values 
of  these  discrepancies  we  will  represent  by  e  and  e  y/  H ;  h'  having  the  significance 
explained  above.  Their  sum  will  then  be 


c  —  o  =  e  \j\.  -f~  h'  * 
hence  from  (4), 

0'.80  +  S',30  a 

(5)  e  =  -       -==  -  . 

< 


If  the  normal  breadths  have  been  derived  from  a  sufficient  number  of  observa- 
tions, e  will  represent,  very  nearly,  the  arithmetical  mean  of  errors  arising  from 
the  ordinary  difficulty  of  recognizing  the  front  margin  of  the  tail  at  a  given 
distance,  a,  from  the  nucleus.  The  corresponding  probable  error,  using  the  term 
in  its  technical  sense,  will  be 

08453  v  °'-80  +  3'-30  a  -  ±   Q'-676  -f  2'.789  a 
\/  1  -f  k'  \il-\-h' 

It  is  reasonable  to  suppose  that  the  probable  error  of  a  determination  of  the 
absolute  position  of  a  point  on  the  front  edge  will  vary  nearly  in  the  same  pro- 
portion as  a  function  of  the  distance  from  the  nucleus  ;  it  follows,  then,  that  the 
factor  ff",  in  the  assumed  expression  for  the  weight  of  an  observation,  viz. 

™  =  9  X  g1  X  g"  X  g":, 
may  be  expressed  by 


(6)  a»  =  (  °'-80  +  3'.30  g.  \«        /  1  +  4.125  a,  \« 

\  O'.SO  +  3'.30  a  /   '  ~  V  1  4-  4.125  a  /  ' 


+  3'.30  at          V  1  -f- 

where  «a  is  the  value  of  a  corresponding  to  the  unit  of  g". 

In  the  table   of  values    of  log.   /',    given   below,   /'  =  1  corresponds    with  alt 
derived  from  the  relation 


0.8453 


V  1  -f  h1  V'  1  +  A' 

or 

a,  =  OM16. 
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ir  i         f  i         it        /I  +  4.125 oA* 
Values  of  kg.  g    =  (,  ^  4.125o')  . 


a 

(X.80  +  3'  .30  a 

log.  g« 

« 

<y.80  +  8-.30  a 

lot-** 



a 

O'.w  +  8'»a 

K*-9* 

0.0 

o'.so 

0.338 

3.0 

10.70 

8.087 

32°.0 

106.40 

6.092 

0.1 

1.13 

0.040 

4.0 

14.00 

7.854 

33.0 

109.70 

6.065 

0.2 

1.46 

9.817 

5.0 

17.30 

7.670 

34.0 

113.00 

6.040 

0.3 

1.79 

9.640 

6.0 

20.60 

7.518 

35.0 

116.30 

6.015 

0.4 

2.12 

9.493 

7.0 

23.90 

7.389 

36.0 

119.60 

5.990 

0.5 

2.45 

9.368 

8.0 

27.20 

7.277 

37.0 

122.90 

5.967 

0.6 

2.78 

9.258 

9.0 

30.50 

7.177 

38.0 

126.20 

5.944 

0.7 

3.11 

„  9.160 

10.0 

33.80 

7.088 

39.0 

129.50 

5.921 

0.8 

3.44 

9.073 

11.0 

37.10 

7.007 

40.0 

132.80 

5.900 

0.9 

3.77 

8.993 

'  12.0 

40.40 

6.933 

41.0 

136.10 

5.878 

.0 

4.10 

8.920 

13.0 

43.70 

6.865 

42.0 

139.40 

5.857 

.1 

4.43 

8.853 

14.0 

47.00 

6.802 

43.0 

142.70 

5.837 

.2 

4.76 

8.791 

15.0 

50.30 

6.743 

44.0 

146.00 

5.817 

.3 

5.09 

8.732 

16.0 

53.60 

6.688 

45.0 

149.30 

5.798 

.4 

5.42 

8.678 

17.0 

56.90 

6.636 

46.0 

152.60 

5.779 

1.5 

5.75 

8.627 

18.0 

60.20 

6.587 

47.0 

155.90 

5.760 

1.6 

6.08 

8.578 

19.0 

63.50 

6.540 

48.0 

159.20 

5.742 

1.7 

6.41 

8.532 

20.0 

66.80 

6.496 

49.0 

162.50 

5.724 

1.8 

6.74 

8.489 

21.0 

70.10 

6.454 

50.0 

165.80 

5.707 

1.9 

7.07 

8.447 

22.0 

73.40 

6.415 

51.0 

169.10 

5.690 

2.0 

7.40 

8.407 

23.0 

76.70 

6.376 

52.0 

172.40 

5.673 

2.1 

7.73 

8.370 

24.0 

80.00 

6.340 

53.0 

175.70 

5.656 

2.2 

8.06 

8.333 

25.0 

83.30 

6.305 

54.0 

179.00 

5.640 

2.3 

8.39 

8.298 

26.0 

86.60 

6.271 

55.0 

182.30 

5.624 

2.4 

8.72 

8.265 

27.0 

89.90 

6.238 

56.0 

185.60 

5.609 

2.5 

9.05 

8.233 

28.0 

93.20 

6.207 

57.0 

188.90 

5.593 

2.6 

9.38 

8.202 

29.0 

96.50 

6.177 

•   58.0 

192.20 

5.578 

2.7 

9.71 

8.171 

30.0 

99.80 

6.147 

59.0 

195.50 

5.564 

2.8 

10.04 

8.142 

31.0 

103.10 

6.119 

60.0 

198.80 

5.549 

2.9 

10.87 

8.114 

If  the  errors  in  the  observed  position  of  points  in  the  tail  were  occasioned 
solely  by  the  difficulty  of  recognizing  its  actual  outlines,  we  might  adopt  the 
expression  . 

i    0'.676  +  2'.789  a 


(7) 


Vl  +  h' 


for    the   probable    error   of   an  observation   upon    the   front   edge  of  the  average 
weight. 

The  uncertainty  in  the  definition  of  the  rear  edge  being  considerably  greater 
than  on  the  front,  h'  must  be  larger  than  1.  The  value  actually  adopted  is 
h'  —  3.  We  have,  then, 

18 
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0'.676  -f  2'.789  a        0'.478  -f  1'.972  a 

~  ~~ 


0'.338  4-  l'.39o  a 
;./  —  Q  a  —  -  !  - 


It  is  not  unlikely  that  even  the  latter  limit  is  considerably  larger  than  the 
error  to  which  the  observations  are  necessarily  exposed  from  the  mere  difficulty 
of  estimating  the  precise  line  defining  the  margin  of  the  tail,  since  it  is  quite 
evident  that  the  estimates  of  the  breadths  have  not  ordinarily  been  made  with 
all  the  exactness  of  which  they  were  susceptible. 

We  have  now  to  consider  the  change  in  the  probable  error  from  day  to  day, 
which  the  gradual  expansion  of  the  tail,  and  especially  its  diffusion  after  the 
perihelion  passage,  would  naturally  lead  us  to  expect.  A  comparison  of  each  point 
observed  upon  the  front  edge  of  the  tail  with  the  concluded  curve,  will  furnish 
the  best  means  of  investigating  this  question,  and  of  ascertaining  in  general  the 
extent  of  the  errors  to  which  the  final  results  are  liable. 

From  the  manner  in  which  the  curve  of  the  front  edge  has  been  constructed, 
it  will  be  seen  that  the  residual  deviations  obtained  by  comparing  it  with  points 
projected  from  the  observations  do  not  represent  the  actual  errors  of  the  ob- 
servations. 

A  series  of  points  was  projected,  each  representing  a  point  in  the  required 
outline,  yet,  owing  to  the  error  of  its  position,  not  necessarily  lying  in  it. 
Among  these  points  a  curve  was  drawn,  giving  to  the  whole  as  favorable  a 
representation  as  was  possible  without  admitting  abrupt  changes  at  variance  with 
its  assumed  character.  If  the  curve  had  been  drawn  so  as  to  pass  through  each 
point,  it  would  have  been  still  inexact,  and,  indeed,  usually  most  in  error  at  the 
very  points  where  it  represented  the  observations  exactly,  although  the  residual 
errors  would  have  entirely  disappeared  ;  these  latter  would  gradually  increase  as 
the  curve  was  made  to  approach  its  true  position.  Hence  it  is  evident  that  the 
conditions  to  which  the  curve  was  made  to  conform,  independently  of  individual 
observations,  must  be  regarded  in  computing  the  probable  errors  from  the  re- 
siduals. One  of  the  chief  difficulties  encountered  will  be  to  make  proper  allow- 
ance for  the  influence  of  the  principle  just  alluded  to,  namely,  the  exclusion  of 
abrupt  flexures  in  the  general  direction  of  the  curve,  so  as  to  preserve  a  regular 
sweep  in  the  general  contour. 

We  will  suppose  the  number  of  points  upon  the  front  edge,  derived  from  ob- 
servation on  a  given  date,  to  be  denoted  by  N,  and  that  «  of  these  would  be 
sufficient  to  determine  the  curve,  provided  they  were  free  from  error. 
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Let  E  be  the  distance  of  any  one  of  the  points  from  the  concluded  curve,  and 
w  the  weight  assigned  to  the  observation  by  which  it  has  been  determined.  If 
the  curve  has  been  drawn  so  as  to  afford  the  most  favorable  representation  of  all 
the  observations  according  to  the  method  of  least  squares,  the  probable  distance 
of  a  projected  point,  having  the  unit  of  weight,  from  the  true  curve,  will  be 

Probable  deviation  =  0.6745   . 

V    N — n 

This,  however,  requires  modification  in  two  particulars,  in  order  to  answer  to 
the  process  by  which  the  curve  of  the  front  edge  has  been  actually  constructed. 
By  referring  to  the  account  given  of  the  method  of  construction,  it  will  be  seen 
that  the  position  of  the  nucleus,  together  with  the  breadth  and  initial  direction 
of  the  outlines  of  the  tail  near  its  origin,  has  been  derived  from  independent 
sources.  This  is  practically  equivalent  to  the  introduction  of  two  points  in  the 
curve,  unaffected  by  sensible  errors ;  moreover,  the  curve  finally  adopted  on  any 
one  date  does  not  depend  altogether  upon  observations  made  on  that  date,  but, 
by  the  method  of  reduction,  it  gains  somewhat  in  precision  by  results  interpolated 
from  -the  dates  immediately  preceding  and  following. 

Not  to  neglect  the  influence  of  these  conditions  upon  the  residual  errors,  we 
may  use  the  formula 

r)  ==  0.6745  y/_^^_ 

for  the  probable  distance  from  the  true  curve  of  a  point  derived  from  an  ob- 
servation having  the  unit  of  weight;  n'  denoting  the  number  of  points  definitely 
fixed,  and  1  :  H,  the  proportion  in  which  the  weight  of  the  curve  derived  from 
all  the  observations  upon  any  one  date  is  increased  by  including  with  it  the 
results  interpolated  from  adjacent  dates. 

Although  the  method  of  constructing  the  curves  is  scarcely  susceptible  of  pre- 
cise mathematical  statement,  it  has  yet  an  analogy  with  the  following  illustration, 
sufficient  at  least  to  justify  the  adoption  of  the  expression  used  for  q. 

We  will  suppose  the  form  of  the  equation  of  the  curve  to  be  known,  and  that 
it  is  proposed,  by  giving  suitable  values  to  its  n  constants,  to  satisfy  a  group 
consisting  of  JV  projected  points,  so  that  the  sum  of  the  squares  of  the  residual 
deviations,  multiplied  by  their  respective  weights,  shall  be  a  minimum. 

If  a  provisional  curve  be  drawn,  differing  from  the  above  only  in  the  con- 
stants of  its  equation,  and  nearly  representing  the  observations,  the  conditional 

equations  for  determining  the  small  corrections  a,  b to  be  applied  to  its 

constants,  will  be 
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.....  +  M,  =  e2 

in  which  A1}  B^  .....  are  known  numerical  coefficients,  Ml}  M2  .....  the  deviations 
of  the  points  from  the  provisional  curve,  and  e1}  e2  .....  their  deviations  from  the 
true  curve. 

If  a',  b'  .....  are  the  concluded  values  of  a,  b  .....  ,  and  a'+  a,  V  +  ft  .....  their 
true  values,  substituting  in  (1) 

a  =  a'  -f-  a 

(2)  b  =  b'  +  /? 

we  have 

e1  = 

(3)  e2  =  J 


where  E^  Ez are  the  residual  errors  obtained  by  comparing  the  concluded 

curve  with  the  observations.      Taking  the  squares  of  el ,  e2 ,  and  multiplying 

each  by  its  respective  weight  w1}  w2 ,  we  have 


in  which 


When    the  values    «',  b'  .....    have    been    obtained   by    the    method   of  least 
squares,  the  first  column  of  terms  in  K  disappears,  since  by  that  method 


The  number  of  its  remaining  terms  is 

n  (n  —  1) 
~2~ 

n  being   the  number  of  indeterminates    in  the  conditional  equations  (1),   which  is 
the  same  as  the   number  of  constants  in  the   equation  of  the  curve.     The  terms 
are  also   similar  in  form,  and  mutually  independent  as  to  their  signs. 
If  we  make 


(6)  Q  =  o?2.  u>A*-{-/?2. 

(4)  becomes 

2.  we*  =  2.  wE*-\-  0  (l 
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2  K 

To  find  the   limit  towards  which  -— -  approaches   as    N  increases,   we    may  use 
for  K  its  mean  value, 

(7) 

found  by  substituting  in  (5)   the  mean  values  of  the  products  a,  /J w  A  B 

,    assuming   all   values   of   at,   /3X to    recur    with    equal   frequency ; 

in  which  case,  by  taking  the  arithmetical  mean  of  all  the  terms,  disregarding  signs, 
the  general  value  of  one  of  the  terms  becomes 


and  the  sum  of  all  the  terms,  their  number  being  '    — « -,  is 


e     .  /»  ("  —  !)  /»  —  1 

a       = 


hence  we  have  for  the  limit, 


e 
and 

(8)  S.w*  =  2 


in  which  the  coefficient  of  9  approaches  unity  as  JV  increases. 

To  obtain  the  mean  value  of  9,  we  notice  that,  in  forming,  by  the  method  of 
least  squares,  the  final  equations  for  a'  V  .....  in  the  order  of  the  letters,  the 
coefficient  of  d  in  the  first  equation,  of  b'  in  the  second,  and  so  on,  are  re- 
spectively 2  .  w  A2,  2  .  wW  .....  ,  and  the  probable  errors  of  the  assumed  values 
of  the  second  numbers,  viz. 


are  respectively 

i  y/,21  ,v>A*t 

where  if  is  the  probable  error  of  an  original   equation  having  a  weight  of  unity. 
As  N  increases,  the  probable  values   of   a,  /3  .....  will  therefore  approach  the 


limits 

*> 


g  _ 

~ 


Hence,  when  N  is  large,  we  have  from   (6)  the  probable  value 

e  =  n  i1, 
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from  which  we  obtain,  for  its  mean  value, 

(9)  0  =    —  2  .  we*. 

N 

Substituting  this  in  (8)  we  find 

(10)  2.wei  =    ^—  2.wE*. 
^     '  N  —  n 

If,  however,  the  values  a',  V  .....  ,  used  to  find  2  .  w  Ez,  depend  partly  on 
other  data  not  included  in  the  original  equations  (1);  and  if,  on  this  account, 
the  mean  values  of  a2,  /32  .....  are  less  than  they  otherwise  would  have  been 
in  the  proportion  //  :  1,  we  must  then,  in  finding  0,  use,  instead  of  (9),  the 
value 


and  (10)  will  become 
(11)  ? 

giving  for  the  probable  error  of  an  original  equation  of  the  unit  of  weight 


When  a  number,  n',  of  the  projected  points  are  known  a  priori,  they  will  serve 
to  eliminate^  as  many  indeterminates  from  the  original  equation ;  hence  y  will 
have  the  value 


Finally,  if  both  of  these  conditions  have  place  at  the  same  time,  then 


No  precise  rules  can  be  laid  down  for  giving  values  to  H,  n,  and  n'  ;  the  fol- 
lowing considerations,  however,  applied  to  the  particular  circumstances  of  each 
case,  will  serve  as  a  guide  in  deciding  the  choice,  so  that  it  may  not  be  entirely 
arbitrary. 

1.)  The  change  in  the  general  character  of  the  curve  from  night  to  night 
may  be  assumed  to  be  small  and  continuous  ;  so  that  there  will  be  no  difficulty 
in  ascertaining  approximately  the  relative  weight  of  an  interpolated  curve  upon 
any  given  date.  This  condition  will  be  sufficient  to  determine  the  value  of  H 
nearly  enough  for  the  object  required. 

2.)   To  decide  upon  the  number  of  constants  -in  the  equation  of  the  curve,  we 
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may  estimate  the  number  of  points  lying  in  the  front  edge  of  the  tail,  and 
favorably  distributed  in  position,  which  would  be  required  in  order  to  construct 
it  graphically,  without  introducing  sensible  errors  in  supplying  the  intermediate 
arcs ;  n  may  then  be  made  equal  to  the  least  number  of  points  which  will  suf- 
fice for  this  purpose.  If,  for  instance,  the  curve  is  assumed  to  be  the  arc  of  a 
circle,  we  should  have  n  =  3 ;  for  a  well-recognized  departure  from  uniform 
curvature,  we  should  use  «  =  4,  and  higher  numbers  to  express  other  char- 
acteristics. 

3.)  The  position  of  the  nucleus,  together  with  the  form  of  the  head  of  the 
Comet,  and  the  direction  of  the  initial  axis  of  the  tail,  have  been  furnished  from 
sources  independent  of  the  rest  of  the  data.  For  the  present  purpose  they  may 
be  regarded  as  equivalent  to  a  sensibly  exact  determination  of  two  points  in  the 
curve,  corresponding  to  the  value  n  =  2. 

The  relative  weight  of  an  interpolated  or  extrapolated  front  edge  may  be  found 
as  follows  :  — 

Let  it  be  supposed  that  a  point,  p,  on  the  true  front  edge,  projected  upon  the 

Chart,  takes,  at  the  successive  epochs  #  =  0,  t  =  I,  t  =  2 the  positions 

p0,  pl ,  and  let  these  points  be  connected  by  a  continuous  curve  represent 

ing  the  path  of  p.  The  arcs  measuring  its  motion  during  the  intervals  t  =  0, 

t  =  1,  t  =  2 reckoned  from  p0,  we  will  call  S0  -f-  sc>  $1  ~h  *i > 

where  «0>  si are  the  errors  of  the  concluded  values  iS0,  /Si 

The  interpolated  or  extrapolated  values  of  S&  under  different  circumstances,  for 
equidistant  values  of  t  will  be  as  follows :  — 

Interpolation.  Extrapolation. 

If  2d  Diff.  are  insensible  ,%  =  y  ( .%  -f  £<).  If  2d  Diff.  are  insensible  Sa  =  —  Sl  -f-  2  Sa . 

"3d  ,%={(—  Sj  +  3  ,%  +  S«).        If  3d    "        "         «        St=      S0  —  3Sl-lr3St. 

"3d  $  =  -!(— $  +  4  $+4$  —  $). 

From  these,    the  errors    of  $,    will   be    found    by  substituting    s0,  sl for 

SQ,  /Si When  the  probable  value  of  Ss  has   been  thus  ascertained,  we   may 

obtain  from  it  the  weight  of  S3,  and  thence,  by  the  definition  of  H, 

J^     _  weight  of  observed  83  -|-  weight  of  interpolated  £3 
H  ~  weight  of  observed  .Ss 

For  instance,  if  the  probable  errors  of  the  observed  values  of  /S0,  Si were 

each  equal  to  «1?  we  should  have 

jf=l  +  i-- 

and  from  the  above  expressions 
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H=\, 


H  =  — 
The     following  are  the  numbers  which  have  been   used  for  N,  H,  n  —  ri,  etc. 

Values  of  H,  N,  and  n  —  ri. 

1858. 
Sept.  26   #=0.68   N=  9    «  —  n<  —  2   N—H(n  —  n')=  7.64   H  (n  —  n')  1.36 

27  0.37  -16  2  15.26  0.74 

28  0.58  18  3  16.26  1.74 

29  0.41  9  3  7.77  1.23 

30  0.66  37  4  34.36  2.64 

Oct.   1  0.38  12  4  10.48  1.52 

2  0.58  26  4  23.68  2.32 

3  0.46  24  4  22.16  J.84 

4  0.40  26  4  24.40  1.60 

5  0.63  37  4  34.48  2.52 

6  0.70  20  4  17.20  2.80 

7  0.16  14  4  13.36  0.64 

8  0.79  41  4  37.84  3.16 

9  0.53  25  4  22.88  2.12 

10  0.67       14  4  11.32  2.68 

11  0.22  8  3  7.34  0.66 

12  0.67  13  3  10.99  2.01 

13  0.65  10  3  8.05  1.95 

14  0.41  3  2  2.18  0.82 

15  0.65  4  2  2.70  1.30 

16  0.30        1  1  0.70  0.30 

17  0.92        2  1  1.08  0.92 

In  N  is  included  the  whole  number  of  observations  on  a  given  date,  whether 
made  directly  upon  the  front  edge,  or  reduced  to  it  from  the  axis  and  rear  edge. 
The  value  ri  =  2  has  been  used  throughout. 

The  arcs  measured  from  the  points  projected  from  the  original  observations  to 
the  nearest  points  in  the  chart  outlines  of  the  tail,  have  furnished  the  numbers 
exhibited  in  the  subjoined  tables.  A  positive  sign  prefixed  to  E  =  c  —  o  indi- 
cates that  the  normal  curve  is  in  advance  of  the  observation.  The  coefficients 
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v> 


g  and  /,  log  •-,„-  =  log.  (ff  X  ff'  X  ff"),  and  -^  (c  —  of    for    the    front   outline, 

h"  h' 

„,  w  (c  —  of  for  the  axis,  and  ~nr  w  (c  —  o)a  for  the  rear  outline,  are  also  given. 
The  weight  of  an  observed  point  on  the  front  edge  has,  as  above,  the  form 

v>  =  g  X  9'  X  ff"  X  ff"1, 
where  g,  g' have  the  signification  explained  in  the  foregoing  pages. 


Comparison   of  Observed  Points  in  the  Front  Edge  of  the    Tail  with  the   Normal  Curves. 

Plates  XXV.  and  XXVI. 


Date. 
1858. 

Place  of  Obterration. 

Diitance 
from 

Nuclnu. 

e  —  o 

9t.t 

><*.;. 

«.(<:  —  of 
ju 

,.»(«-«)> 

Z—fS— 

Sept  26 

i 

4-0    3 

3X1 

8.885 

069 

4 

to    7 

3x1 

8.331 

1.05 

6 

|-0     6 

3X1 

7.995 

036 

8 

-0  15 

9V1 

7.578 

0.85 

295 

Sept  27 
Sept.  28 

Obs.  of  Harvard  College  .     . 
Obs.  of  Harvard  College  .     . 
Obs.  of  Harvard  College  .     . 
Obs.  of  Harvard  College  .     . 

2 
3 
7 
12 

3 

-0     9 
-0  13 
-0    8 
-0  25 

-0     3 

wk>  «tn  «fn  ,—  <  « 

C  XXXX  > 

1  r-l  i-l  IN  CO  Or 

8.186 
7.865 
7.468 
7.410 

8.388 

1.24 
1.24 
0.19 
1.61 

0  22 

4.28 

5 

-0     8 

3X* 

7  971 

0  60 

7 

-0     5 

3X1 

7866 

0.18 

7 

0     0 

3XS 

7  690 

000 

Altona  

9 

1-0    3 

3X4 

7.478 

0.03 

11 

(-0     1 

3y  £ 

7.308 

000 

13 

(-0     4 

3y2 

7.166 

0.02 

14 

-0  45 

3y  i 

7.279 

385 

Altona  

15 

|-0  13 

3yl 

7.044 

0.19 

509 

Sept.  29 

Poulkova  

3 

0     4    ' 

2y  l 

8.388 

0.39 

5 

-0     3 

2y  1 

7.971 

0.08 

Poulkova  

7 

-0     6 

2y  1 

7.690 

0.18 

Vienna  

8 

1-0     4 

3y  1 

7754 

0.09 

Vienna  

9 

-0     8 

2y  1 

7.478 

0.19 

0.93 

Sept.  30 

i 
Poulkova  

0.2 

0     0 

2y  1 

0.118 

0.00 

Poulkova  

0.4 

h°     1 

2y  1 

9.794 

0.62 

Poulkova  ...."... 

0.6 

^0     2 

2y  1 

9559 

1.45 

Poulkova  

2 

^0     5 

2x1 

8.709 

1.28 

Poulkova  

3 

-0     7 

2y  1 

8.388 

1.20 

Obs..  of  Harvard  College  .     . 

4 
4 

-0     5 

0     7 

.    3X1 
3x1 

8.331 
8  331 

0.54 
1  05 

Poulkova  

5 

0     9 

2x1 

7  971 

076 

Obs.  of  Harvard  College  .     . 
Poulkova  

5 
6 

-0     5 
0     9 

3X§ 
3y  l 

7.971 
7995 

0.23 
080 

Poulkova  

7 

-0  13 

2y  1 

7  690 

0.83 

.  8 

-0  11 

3X1 

7.754 

0.69 

8 

-0     8 

2y  l 

7578 

0.24 

Obs.  of  Harvard  College  .     . 

9 
10 

-0     9 
-0  12 

3X1 
3X1 

7.654 
7.565 

0.36 
0.53 

11 

0  14 

9y  1 

7308 

0.40 

19 
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Comparison  of  Observed  Points  in  the  Front  Edge  with  the  Normal  Curves.     (Continued.) 


Date. 

• 

Distance 

W 

u,  (c—  Oy> 

^W  (£-0)2 

1858. 

Nucleus. 

axe' 

*'   gill 

„«- 

—         gin 

Sept.  30 

12° 

|  0°    8 

3X1 

7.410 

0.16 

14 

-|-0     5 

3X1 

7.279 

0.05 

14 

-|-0  35 

2X1 

7.103 

1.55 

16 

0     0 

3X1 

7.165 

0.00 

Oct.     1 

Obs.  of  Harvard  College   .     . 
Obs.  of  Harvard  College   . 
Obs.  of  Harvard  College  .     . 

16 
21 
24 

5 

0     0 
—0  13 
—0  27 

-1-0     7 

3X1 
4X1 
4X1 

3X1 

7.165 
7.056 
6.942 

7.971 

0.00 
0.19 
0.64 

0.46 

13.57 

7 

-j-0  18 

:\y-, 

7.690 

1.58 

10 

0    0 

3X§ 

7.389 

0.00 

10 

-)-0     8 

3X1 

7.565 

0.24 

13 

—  0  10 

3X1 

7.342 

0.22 

17 

—  0  17 

3X1 

7.113 

0.37 

19 

—0  36 

3X1 

7.017 

1.35 

Altona  

22 

24 

+0  13 
0  45 

3X1 
3x1 

6.892 
6.817 

0.13 
1  33 

26 

0  26 

3X1 

6.748 

0.38 

6.06 

Oct.     2 

Vienna  

1 

-(-0     4 

2X1 

9.221 

2  6(5 

Obs.  of  Harvard  College  .     . 

2 
3 

I  "     A 
0     0 
1  0     1 

2X£    ' 
3X1 

8.408 
8  564 

0.00 
059 

Obs.  of  Harvard  College   . 
Obs.  of  Harvard  College   .     . 
Vienna  

3 
3 
4 

1  "      * 

—0     7 
—0     5 
_|_0  12 

2Xi 
2Xi 
2X1 

8.087 
8.087 
8  155 

O.GO 
0.31 
206 

5 

0     4 

3X1 

8  147 

0  22 

Obs.  of  Harvard  College  .     . 
Obs.  of  Harvard  College  .     . 

6 

7 
9 

—0  12 

—0  19 
0     5 

2X*. 
2X£ 
3X1 

7.518 
7.389 
7  654 

0.47 
0.89 
Oil 

Obs.  of  Harvard  College   . 
Obs.  of  Harvard  College  .     . 
Altona  

9 
11 
13 

+0  31 
—0  36 
|  0  31 

3X1 
2Xi 
3X1 

7.654 
7.007 
7342 

4.33 
1.32 
2  11 

Obs.  of  Harvard  College  .     . 

13 
14 

—0  43 

1  0     8 

2X§ 
3X1 

6.989 
7  279 

1.80 
0  12 

Obs.  of  Harvard  College   . 
Obs.  of  Harvard  College   . 
Obs.  of  Harvard  College  .     . 
Albany  

15 

18 
18 
20 

—0  41 
—0  43 
—1   14 
0     9 

2X§ 
2Xf 
3X§ 
3X1 

6.868 
6.712 
6.888 
6  973 

1.24 

0.95 
4.23 
0  08 

Obs.  of  Harvard  College   .     . 
Obs.  of  Harvard  College   . 
Obs.  of  Harvard  College   .     . 
Altona  

22 
22 
23 
23 

—0  41 
--0     4 
--1  14 
0  57 

2X1 
3X1 
3X1 
3X1 

6.716 
6.892 
6.853 
6853 

0.88 
0.01 
3.90 
2  32 

Oct.     3 

Obs.  of  Harvard  College  .     . 
Vienna  

30 
04 

--0     6 
0     5 

3X1 

2x1 

6.625 
0  794 

0.02 
15  56 

31.22 

08 

0     5 

2vl 

Q  37A 

^   01 

1  0 

1  0      1 

2x1 

0  991 

0  17 

Vienna  

1  6 

-\-V       1 

0     ° 

2  vl 

Q  «7Q 

0  30 

Vienna  

2  3 

1  0     ° 

2x1 

a  500 

0  1  fi 

Meadville  

3 

0     5 

2Vi 

8  087 

0  31 

Vienna  

3 

1  0     ° 

2X1 

8  388 

0  10 

Vienna  

4 

4-0     5 

3X1 

8  331 

0  54 

Vienna  

5 

0     fi 

3X1 

8  147 

0  90 

Meadville  

6 

0     9 

2X4. 

7  518 

0  27 

Vienna  

6 

+0  10 

•^Aj 
2X1 

7.819 

0.66 
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Comparison  of  Observed  Points  in  the  Front  Edge  with  the  Normal  Curves.     (Continued.) 


Date. 

],...  ™ 

»  (r.  —  of 

^Bfc-op 

1858. 

Nucletu. 

vxy1 

*•„.' 

1"' 

-    „» 

Oct.     3 

7 

- 

\-o°  12' 

2X1 

7.690 

0.70 

8 

W)  16 

2X1 

7.578 

0.97 

9 

-0  16 

2XA 

•  7.177 

038 

13 

-0  12 

2X£ 

6.865 

0.11 

18 

-0  14 

2XA- 

6.587 

0.08 

21 

-0  20 

2X£ 

6.454 

0.11 

24 

-0  22 

3X1 

6.817 

0.32 

24 

1-0     2 

3X1 

6.817 

0.00 

25 

- 

hi  31 

3X1 

6.782 

5.01 

32.56 

Oct.     4 

0.3 

hO     2 

2x1 

9.941 

3.49 

0.5 

|-0     2 

2x1 

9.669 

1.87 

0.8 

(-0     3 

2X1 

9.374 

2.13 

1.4 

\-0     7 

2X1 

8.979 

4.66 

2 

\-0  10 

2X1 

8.709 

5.12 

3 

[-0  12 

2X1 

8.388 

3.52 

3 

hO  16 

2x1 

8.388 

6.25 

4 

hO  12 

2X1 

8.155 

2.06 

5 

hO     9 

2X1 

7.971 

0.76 

14 

rl  13 

3X1 

7.279 

10.11 

15 

-0  22 

3X1 

7.220 

0.80 

21 

-0     6 

3X1 

6.931 

0.03 

25 

-0     2 

3X1 

6.782 

0.00 

29 

. 

-1  40 

2X1 

6.478 

3.00 

30 

-0  48 

3X1 

6.625 

0.97 

31 

-0  32 

1X1 

6.119 

0.13 

Oct.     5 

Obs.  of  Harvard  College  .     . 

37 
0.5 

-1  35 

0     0 

1X1 

2X$ 

5.967 
9.493 

0.88 
0.00 

45.78 

1.1 

-0     3 

2X4 

8.978 

0.86 

1.3 

-0     2 

2X4 

8.857 

0.29 

1.5 

-0     4 

2X4 

8.752 

0.90 

1.7 

-0     4 

2X4 

8.657 

0.73 

2.2 

-0     5 

2x4 

8.458 

0.72 

5 

-0  19 

3X1 

8.147 

5.07 

7 

-0  40 

3X1 

7.866 

11.75 

11 

-1 

-0  45 

2X1 

7.308 

4.11 

11 

-0     6 

2X1 

7.308 

0.07 

Altona  

11 

-0     8 

3x4 

7.308 

0.13 

Albany  

11 

-J 

-0  24 

3X1 

7.484 

1.75 

Breslau      

12 

-0  13 

4X1 

7.535 

0.58 

Miinster     

12' 

-0     2 

3X1 

7.410 

0.01 

Oporto  

12 

-1     0 

3X1 

7.410 

9.23 

17 

0     6 

3X1 

7.113 

005 

19 

2     0 

2X1 

6.841 

998 

20 

0  37 

3X1 

6.973 

1  29 

20 

-0     8 

3X4 

6.797 

004 

21 

J 

1     9 

2X1 

6.755 

2.71 

22 

-0     6 

3X1 

6.892 

0.03 

28 

-0  10 

3X4 

6.508 

0.03 

28 

-1     2 

2X1 

6.508 

1.24 

Miinster     

31 

-0  13 

3X1 

6.596 

0.07 

31 

-0     3 

3X1 

6.596 

o.oo 

32 

-1 

-2  22 

2X1 

6.393 

4.98 

Haddenham    

33 

-•-'     •_> 

1X1 

6.066 

1.73 
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Comparison  of  Observed  Points  in  the  Front  Edge  with  the  Normal  Curves.     (Continued.) 


Date. 

Distance 

w 

W  (C  —  O? 

,_,«>  (e  —  o)s 

1868. 

Nucleus. 

fxa' 

*»  ga, 

gl'l 

-        j». 

Oct.     5 

88" 

+1°    2 

2X1 

6.3C7 

0.89 

33 

4-0  57 

3X1 

6.543 

1.14 

33 

-f-0  10 

3ys 

6.367 

0.02 

Obs.  of  Harvard  College   .     . 

40 
40 

+3  28 
—  1     7 

2X1 
2X1 

6.201 
6.201 

6.87 
0.75 

45 

—3  11 

2X1 

6.099 

4.58 

72.60 

Oct.     6 

Miinster     

3 
6 

—0     2 
—0  30 

«Xi 

3X* 

8.342 
7.773 

0.09 
5.34 

10 

+0  34 

3x1 

7.565 

4.25 

Vienna  

12 

4-1  57 

2X1 

7.234 

23.46 

12 

4-0  11 

4X1 

7.535 

0.41 

12 

+0     8 

3X1 

7.410 

0.16 

Obs.  of  Harvard  College   .     . 
Obs.  of  Harvard  College  .     . 

12 
13 
14 

—0  42 
—0     5 
—0  38 

3X1 
3X1 
3x1 

7.410 
7.342 
7.279 

4.53 
0.06 
2.75 

Miinster     

20 

4-0     2 

3x2 

6.751 

000 

21 

4-0  11 

3X1 

6.931 

0.10 

24 

—0     3 

4x1 

6.942 

0.01 

Vienna  

25 

4-0  45 

2X1 

6.606 

0.81 

26 

4-0  13 

3xa 

6  613 

007 

32 

—  0     1 

3X1 

6569 

000 

32 

—  0  12 

2X1 

6393 

0.04 

36 

—1  48 

3X3 

6.332 

2.50 

Oct.     7 

Obs.  of  Harvard  College   . 

49 
05 

+1     0 
0     2 

2X1 

2X1 

6.025 
9  669 

0.38 
1  87 

44.96 

1 

4-0     2 

2X1 

9  221 

0  66 

2 

4-0  13 

2X1 

8  708 

8  63 

Vienna  

3 

4-0  13 

2X1 

8  388 

4  13 

. 

Vienna  

20 

—  0  38 

3X1 

6973 

1  35 

20 

0  °° 

3V  1 

6  973 

0  46 

Heis      

21 

0     0 

3  y  1 

6  931 

0  00 

26 

-)-0  19 

3V1 

6  748 

0  20 

Poulkova    

30 

1     2 

3  yl 

6  624 

1  61 

Poulkova  

44 

2     4 

3vl 

6294 

302 

Lais  

46 

2  29 

3y  i 

6256 

634 

2827 

Oct.     8 

Obs.  of  Harvard  College   .     . 
Obs.  of  Harvard  College  .     . 

0.5' 
1 
2 

4-0    i 

0     0 

,    o  28 

3X* 
3X5 
3x4 

9.368 
8.920 
8  407 

0.23 
0.00 
2000 

Obs.  of  Harvard  College  .     . 
Coll.  Romano      

2.5 
35 

—0'    6 
0  34 

3X* 
3x4- 

8.233 

7  970 

0.62 
11  00 

Obs.  of  Harvard  College   . 
Coll.  Romano      

5 
5 

—0  23 
0  46 

3X4 
3X-V 

7.670 
7  670 

2.47 
9  79 

Coll.  Romano      .     . 

7 

0  59 

3X4- 

7  380 

8  52 

Obs.  of  Harvard  College  .     . 
Miinster     

7 
7 

—0  30 
|-0     3 

3Xi 
3  V  1 

7.389 
7  380 

2.20 
002 

Obs.  of  Harvard  College  .     . 
Coll.  Romano      .... 

9 
9 

—  0  45 
1     6 

3Xi 

3y  l 

7.353 
7  353 

4.57 
9  78 

9 

4-0  12 

3v  l 

7  654 

0  65 

Obs.  of  Harvard  College  .     . 
Coll.  Romano      

10 
12 

—0  47 
1     9 

3X£ 
3y  i 

7.264 
7  109 

4.05 
6  13 

Markree     .          
Albany  

12 

14 

4-1  20 
4-0  10 

3X1 
3X1 

7.410 

7.279 

16.44 
0.19 
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Comparison  of  Observed  Points  in  the  Front  Edge  viith  the  Normal  Curves.     (Continued.) 


Date. 

Distance 

loft    * 

«•  (e-of 

,,!»  (t  —  Of 

1858. 

Nucleiu. 

"«•„«. 

9" 

S           1* 

Oct.     8 

Miinster     

14 

-0°24 

3vl 

7  279 

i  in 

Obs.  of  Harvard  College  .     . 
Coll.  Romano      

14 
14 

-0  53 
-0  50 

3X§ 

3x8 

7.103 
7.103 

3.56 
3  17 

18 

-0  24 

3vi 

7064 

0  66 

Coll.  Romano      

19 

)-0  13 

3y  i 

7.017 

0.17 

Poulkova  

19 

-0     2 

3X1 

7.017 

0.00 

Vienna  

19 

(-0  10 

3X1 

7.017 

0.10 

Tretire  

19 

fO  27 

3X1 

7.017 

0.76 

Breslau      

20 

-0  25 

4X1 

7.098 

0.78 

20 

0     1 

3V1 

6.993 

0.00 

20 

0  34 

3y  i 

6.993 

1  14 

Obs.  of  Harvard  College  .     . 

20 
23 

-0  15 

(-2  10 

3X1 
3X4 

6.993 
6.671 

0.22 
7  93 

Coll.  Romano      

26 

(-4  20 

"A$ 
3X8 

6.572 

25.22 

Vienna  

29 

(-1  33 

0  AJ 

3X1 

6.654 

3.89 

Obs.  of  Harvard  College  .     . 
Miinster     

29 
29 

-4     9 
-1   18 

3X1 
3X1 

6.654 
6.655 

27.92 
2.74 

Miinster     .     .     . 

32 

1  50 

3X1 

6569 

448 

32 

L_3  18 

3x1 

6569 

3290 

Poulkova  

34 

-3     0 

3X1 

6.517 

10.64 

35 

0  17 

3x1 

6492 

001 

Markree    

35 

-0  15 

3X1 

6.492 

0.01 

Oct.     9 

Obs.  of  Harvard  College  .     . 
Poulkova  

52 

6 

-3     9 
-0  42 

1X1 

3X8 

5.673 
7.819 

1.69 
11.60 

225.75 

6 

|_0  36 

3x1 

7  995 

1280 

8 

-I  10 

2x1 

7578 

1850 

8 

0  21 

3x£ 

7  619 

1  83 

U 

1     0 

"AT 
3x8 

7  308 

7  30 

Miinster     

13 

0     6 

3X5 

7  207 

006 

* 

Oporto  

13 

0  17 

°A^ 

2X1 

7  166 

000 

16 

0     1 

3X5- 

7030 

000 

16 

-0  55 

I'Af 

3X1 

7  165 

4  42 

Poulkova  

17 

0  45 

3X8 

6937 

1  76 

Dorpat  

24 

-0  55 

3X1 

6817 

1  99 

Altona  

24 

-0  30 

3X1 

6817 

059 

* 

Albany  

26 

1  10 

3X1 

6748 

273 

Miinster     

26 

1  13 

3X3. 

6613 

1  74 

Poulkova  

26 

0     8 

3X8 

6572 

002 

Altona  

27 

0  37 

3X1 

6715 

071 

Miinster     .... 

32 

2     2 

3X4 

6434 

402 

Poulkova  

33 

~ 

-0  26 

°A£ 
3X4 

6241 

0  12 

Altona  

33 

1  10 

^Aj- 

3X8 

6366 

1  14 

Poulkova  

41 

0  19 

!;    * 
3X4. 

6054 

004 

42 

1  12 

3X* 

6.158 

0.74 

Altona  

49 

-0  29 

3X1 

6.201 

0.13 

Poulkova  .... 

49 

2  30 

3X  ' 

5  900 

1  79 

Dorpat  

53 

1     7 

3X1 

6  133 

061 

7464 

Oct.    10 

Albany  

1  6 

-0  12 

3XA 

8754 

8.17 

Albany  

7 

-0  33 

3X8 

7  690 

5.35 

Albany  

8 

0  36 

3X8 

7578 

4.90 

Miinster     

8 

-0  17 

3X1 

7.754 

1.64 

15 

-0  35 

3X^ 

7.044 

1.36 

Altona  

19 

-0  27 

3X1 

7.017 

0.76 
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Comparison  of  Observed  Points  in  the  Front  Edge  urith  the  Normal  Curves.     (Concluded.) 


Date. 

Distance 

W 

ur  (c  —  o)5 

v  w(c  —  of 

1858. 

Place  of  Observation. 

Nucleus. 

gxg1 

log'  f" 

gill 

</•" 

Oct.    10 

19° 

o          1 

-4-0  15 

3X1 

7.017 

0.23 

19 

4-0  26 

3X1 

7.017 

0.71 

23 

4-0    i 

3X1 

6.853 

0.01 

25 

—0  14 

3x1 

6.782 

0.12 

25 

—0  42 

2X1 

6.606 

0.71 

26 

4-0  19 

3X1 

6.748 

0.20 

29 

—0  12 

3X1 

6.654 

0.06 

24.22 

Oct    11 

7 

4-0  11 

3X1 

7.866 

0.89 

7 

4-1  37 

2x1 

7.690 

46.07 

20 

4-0  13 

3X1 

6.973 

0.16 

31 

4-1  11 

3X1 

6.596 

1.99 

49.11 

Oct.    12 

Altona  

2 

—0     3 

3x§ 

8.709 

0.46 

7 

0    0 

3X| 

7.690 

0.00 

8 

—  1  41 

IXx 

7.055 

11.58 

12 

—1  21 

1x4 

6.711 

3.38 

16 

4-0     3 

3X1 

7.165 

0.01 

Miinster     

23 

—  2     7 

ix* 

6.154 

2.30 

24 

—  0  13 

3X1 

6.817 

0.11 

29 

—  2  29 

1X4 

5.955 

2.00 

37 

0     4 

oXl 

6.444 

0.00 

Altona  ....          ... 

37 

—  0  27 

3X1 

6.444 

0.20 

Miinster     

37 

—  2  19 

1X2 

5.745 

1.07 

Oct.   13 

Obs.  of  Harvard  College  .     . 

46 
6 

—1  20 

4-1     i 

IX 
2V1 

5.779 
7819 

0.38 
2450 

21.49 

7 

4-0  13 

3V1 

7866 

1.24 

Poulkova  

7 

-  0  23 

3vl 

7866 

3.89 

Geneva      

23 

-  3     5 

2vl 

6.677 

1627 

Geneva      

28 

--2  23 

2vl 

6.508 

6.58 

31 

1  59 

3vl 

6596 

557 

37 

,  |  0  30 

2vl 

6  268 

0  17 

Poulkova  

45 

|  0  55 

3vl 

6  275 

057 

Poulkova  

46 

1     4 

3vl 

6256 

073 

59  52 

Oct.   14 

Oporto  

2 

4-0  33 

1  vl 

8  408 

2792 

7 

1  0  4° 

1  vl 

7389 

431 

» 

32 

1  41 

2vl 

6393 

2  52 

3475 

Oct.    15 

Albany  

3 

|  0     5 

3  vl 

8  564 

0  91 

Breslau      

9 

1     1 

3vl 

7  654 

16  77 

19 

1    42 

Q  y  1 

7  017 

10  85 

28  13 

Oct.    16 

Breslau      .... 

9 

•4-1     3 

o/s  i 

P  VI 

7  (i5<i 

17  88 

17  Rft 

Oct.    17 

Melbourne      

5 

1  l     ° 
|  0     3 

«  A  L 
3  Vl 

8  147 

0  13 

Melbourne      

10 

4-0     4 

3X1 

7.565 

0.06 

0.19 
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Comparison  of  Observed  Points  in  the  Axis  of  the  Tail  vriih  the  Normal  Curves. 

Plates  XXIV.  and  XXVI. 


Date. 
1868. 

rUceofObwrrmtlon. 

DUtance 
from 
Nucleiu. 

e  —  t 

»X(C 

v 
**•,«- 

^Kie  —  of- 

k" 

2  —wft-op 

Sept  26 

8° 

-0°   5' 

2X1 

7.578 

0  09 

0  09 

Sept.  27 

Obs.  of  Harvard  College    . 

3 

—0  10 

2Xf 

8.263 

1.83 

Obs.  of  Harvard  College    . 

4 

+0     9 

ixf 

7.729 

0.43 

Obs.  of  Harvard  College    . 

5 

—0  16 

3X1 

8.147 

3.59 

Obs.  of  Harvard  College    . 

7 

—0  32 

2X2 

7.453 

3.76 

Obs.  of  Harvard  College    . 

7 

+0  35 

IX? 

7.152 

2.21 

Obs.  of  Harvard  College    . 

11 

+0  58 

IX? 

6.963 

2.56 

Obs.  of  Harvard  College    . 

12 

•f  1  15 

1XJ 

6.808 

3.61 

Obs.  of  Harvard  College    . 

12 

—1  22 

ixi 

6.808 

4.32 

22.31 

Sept.  28 

7 

-4-0     9 

3X1 

7.866 

0.36 

13 

-j-0  34 

3X* 

7.166 

1  69 

15 

+0  41 

3X* 

7.044 

1  77 

3  82 

Sept.  30 

12 

-(-0  15 

3X1 

7.410 

058 

19 

-1-0  17 

2X1 

6.841 

020 

0  78 

I  w  *• 

Oct.     4 

25 

—  1  41 

3yl 

6.782 

020 

25 

—  2     9 

1  XI 

6.305 

337 

23 

—  2     3 

2X1 

6.677 

7  16 

10  73 

Oct.     5 

20 

—0  13 

2X1 

6797 

0  11 

0  11 

Oct.     8 

Coll.  Romano  

25 

+3  39 

3X1 

6782 

2890 

28  90 

Oct.    13 

13 

—0     2 

3X1 

7.342 

020 

020 

Comparison  of  Observed  Points  in  the  Rear .  Edge  of  the  Tail  viiih  the  Normal  Curves. 

Plates  XXIV.  and  XXVI. 


D»te. 
1868. 

Place  of  Observation. 

Distance 
from 
Nucleus. 

c  —  o 

VX.9' 

loK-^7» 

^"C-")2 

-2^  •»«-<>>' 

Sept.  26 

0 

1.8 

0°   8 

3x1 

8966 

5  90 

4 

-0     7 

3X1 

8331 

1  05 

Poulkova    

6 

"     ' 
0     3 

3x1 

7  995 

009 

Oporto   

8 

-0  30 

2x1 

7.578 

3  40 

1044 

Sept.  27 

Obs.  of  Harvard  College    . 

1.6 

-0  19 

ixf 

8.356 

8.20 

Obs.  of  Harvard  College    . 

4 

-0  26 

IXf 

7.632 

1.15 

Obs.  of  Harvard  College    . 

7 

-0  37 

2X1 

7.711 

7.05 

Obs.  of  Harvard  College    . 

13 

-0  19 

8X| 

7.120 

0.48 

16.88 

Sept.  28 

2 

0     6 

3X* 

8708 

0  18 

4 

0  12 

3x* 

8  155 

205 

7 

0  19 

3x4 

7690 

1  77 

11 

-0  19 

3X? 

7308 

0.74 

IS 

-0  19 

3X* 

7.166 

0.11 

15 

-0  27 

3X$ 

7.044 

0.00 

4.85 
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Comparison  of  Observed  Points  in  the  Rear  Edge  with  the  Normal  Curves.     (Concluded.) 


Date. 

1858. 

Place  of  Obserration. 

Distance 
from 
Nucleus. 

C  —  0 

gxs? 

'°e-  ^57  w 

£«<«—)• 

2jr,"(*-°r 

Sept  29 

2.5 

-0     l' 

3X1 

8.710 

0.05 

4 

-0     1 

3X1 

8.331 

0.02 

Poulkova                   .     i     . 

6 

8 

-0  10 
-0  29 

3X1 
3X1 

7.995 
7.754 

0.98 

4.77 

5.82 

Sept.  30 

Poulkova    

0.1 

0     0 

2X1 

0.341 

0.00 

0.3 

-0     2 

2X1 

9.947 

3.49 

0.5 

0     0 

2X1 

9.669 

0.00 

1 

0     0 

2X1 

9.227 

0.00 

1.6 

1-0     7 

2X1 

8.928 

415 

2.8 

[-0  12 

2X1 

8.443 

3  99 

4 

\-0  10 

3X1 

8.331 

2  14 

5 

H>  18 

3X1 

8.147 

454 

Poulkova    

5 

\-0  10 

3vl 

8  147 

1  40 

Poulkova    

7 

\-0  10 

3V1 

7866 

0  74 

8 

ro  11 

3yl 

7.754 

0  69 

10 

-0     4 

3X1 

7.565 

0  06 

21  14 

Oct.      1 

Altona    

13 

- 

M)  43 

3X1 

7.342 

405 

Oporto   

16 

-0  41 

2X1 

6.989 

1  63 

5.68 

Oct.      2 

Obs.  of  Harvard  College    . 

12 
13 

-1  30 
-0  56 

3X1 
3x1 

7.410 
7342 

20.80 
6  91 

27  71 

Oct.     3 

03 

0     7 

2X1 

9  941 

42  76 

1.4 

-0  10 

2X1 

8  979 

9  53 

20 

0     5 

2x1 

8  708 

1  28 

Vienna  

2.6 

-0  11 

2X1 

8503 

385 

57  42 

Oct.     4 

Vienna  

0  1 

0     0 

2X1 

0341 

000 

Vienna  

0.4 

-0     2 

2X1 

9794 

2  49 

06 

0     2 

2x1 

9  559 

1  45 

1  2 

0     2 

2X1 

9  092 

0  49 

Vienna  

1  6 

0     6 

2X1 

8579 

1  36 

Altona    

18 

1  35 

3X1 

7  064 

10  50 

16  29 

Oct.     5 

16 

1  25 

3  vl 

7  1fi5 

10  56 

Cranford     

27 

2  31 

2X1 

6  539 

21  73 

Oxford  

27 

2  37 

2  Vl 

6  539 

22  8fi 

55  15 

Oct.      6 

Breslau  

13 

0  36 

3X1 

7  342 

2  85 

Altona   

15 

1  25 

3x1 

7  220 

11  90 

14  75 

Oct.     7 

Vienna  

6 

-0  14 

3x1 

7  005 

1  14. 

Miinster      

13 

-1  04 

3x1 

7  342 

8  05 

27 

_Q  45 

^vi 

fi  71  ^ 

9fi  9ft 

37  ftQ 

Oct.     9 

Altona    

13 

0  51 

°  X^ 

Qy  1 

7  349 

^  ftfi 

^  ftfl* 

Oct.    10 

Altona    

14 

-1   34 

SN/I 

7  97Q 

1  A  ftft 

1  fi  ftft 

Oct.    11 

Vienna  

9 

0  S9 

o/\* 

Q  XX  1 

7  fi^A 

60ft 

Miinster      

9 

0    44. 

"XI 

Q  v/  T 

7/»K,4 

871 

17 

0   14. 

OX  1 
3  Vl 

7113 

Got 

Miinster      

17 

014. 

°X  i 
3  V  1 

7110 

ft  9^ 

Tft  11 

Oct.    12 

Altona    

17 

1 

9    1ft 

oxi 

*?  V  1 

71  1  Q 

OO  ftft 

OO  ftft 

Oct.    15 

7 

-0  45 

oXl 
3X1 

7.866 

14.90 

14.90 
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w  h'  h" 

The   numbers   in   the   columns  headed  —  (c  —  o)2,  ~,vo(c  —  of,  and  — „  w(c  —  o)a, 

y  y  y 

after  dividing  the  last  two  by  h'=.%  and  h"  =  2  respectively,  furnish  the  following 

values  of 

Zw  (e  —  oY 
«L  =  0.6745'    -JL. 
9"'  N—H(n—n') 


Number  of  Observation*. 

Date 

1858. 

gttl 

* 

Front 

lik. 

Rev. 

Sept.  26 

0.385 

4 

1 

4 

9 

27 

0.628 

4 

8 

4 

16 

28 

0.233 

9 

3 

6 

18 

29 

0.168 

5 

0 

4 

9 

80 

0.277 

23 

2 

12 

87 

Oct.     1 

0.274 

10 

0 

2 

12 

2 

0.777 

24 

0 

2 

26 

3 

1.061 

20 

0 

4 

24 

4 

1.109 

17 

3 

6 

26 

5 

1.201 

33 

1 

3 

87 

6 

1.319 

18 

0 

2 

20 

7 

1.383 

11 

0 

3 

14 

8 

2.888 

40 

1 

0 

41 

9 

1.523 

24 

0 

1 

25 

10 

1.198 

13 

0 

1 

14 

11 

3.377 

4 

0 

4 

8 

12 

1.193 

12 

0 

1 

13 

13 

3.368 

9 

1 

0 

10 

14 

7.251 

3 

0 

0 

3 

15 

5.645 

3 

0 

1 

4 

16 

11.619 

1 

0 

0 

1 

17 

0.080 

2 

0 

0 

2 

289 

20 

60 

369 

Since  t\  represents  the  probable  error  corresponding  to  the  unit  of  weight,  and 
is  supposed  to  be  the  same  through  the  whole  interval,  it  is  evident,  from  the 
above  numbers,  that  </"  is  not  constant. 

By  giving  to  each  a  weight  proportional  to  N — H  (n  —  n'),  and  combining 
them  graphically,  we  obtain  the  following  adopted  values  of  -?-= . 


1858. 

Sept.  26 
27 

n  
1/9"'  ~ 

0.490 
0.505 

28 

0.538 

29 

0.583 

30 

0.640 

1858.    Oct. 


_ 

vV" 


0.707 
0.787 
0.872 
0.961 
1.060 


20 


154 


TIIE   GREAT    COMET   OF    1858. 


1858.    Oct. 


o 

i  A.J.VU 

7 

Vff'          1.273 

8 

1.386 

9 

1.515 

10 

1.650 

11 

1.794 

1858. 


13 

14 
15 
16 

17 


7%  =  L945 
9'"        2.095 

2.254 
2.417 

2.572 
2.727 


It  may  be  noticed  that  an  increase  of  -j==  during  September  and  the  early  part 
of  October  would  naturally  result  from  the  greater  diffusion  in  the  outlines  of  the 
Comet  as  it  approached  the  earth.  Shortly  after  its  time  of  nearest  approach, 
the  light  of  the  moon  and  the  atmospheric  extinction  began  to  have  an  injurious 
influence,  and  the  tail  was  fast  being  dissipated.  These  conditions  are  quite  suf- 
ficient to  account  for  the  continued  increase  in  the  errors  of  observation,  which 
is  plainly  indicated  in  the  values  of  -/-=,  or  rather  in  the  values  of  /",  since  j? 

is  constant. 

To  form  an  estimate  of  the  probable  error  of  a  point  in  one  of  the  normal 
front  outlines  for  a  given  date  and  distance  from  the  nucleus,  we  will  suppose  u 
to  be  the  weight  belonging  to  the  determination  of  the  point,  and  s  its  prob- 
able error;  or 


e  = 


u  must  be  proportional:  — 

1st  To  the  sum  of  all  the  products  t^LiL  on  the  dates  in  question;  h  having 
the  values  h  =  1,  h'  =  3,  and  h"  =  2,  for  observations  upon  the  front  edge, 
rear,  and  axis,  respectively. 

2d.  To  the  factor  g",  corresponding  to  the  distance  of  the  point  from  the  nu- 
cleus. 

3d.  To  the  factor  (/",  corresponding  to  the  date. 

4th.  To  -g- ,  in  order  to  include  in  u  the  increased  value  given  to  the  concluded 
curve,  from  the  combination  of  results  interpolated  from  other  dates,  with  those 
derived  directly  from  observation,  on  the  date  for  which  e  is  required. 

5th.  To  n B,  ;  for  we  may,  in  a  general  way,  describe  the  process  of  con- 
structing the  curve,  so  far  as  it  depends  upon  observations  made  at  a  single  date, 
as  equivalent  to  satisfying,  with  the  least  residual  errors,  N  conditional  equations, 
having  (n  — «')  indeterminates.  The  weight  of  any  one  of  the  final  equations  re- 
sulting from  their  combination  will,  on  the  average,  be  equal  to  the  sum  of  the 
weights  of  the  original  equations  divided  by  the  number  of  indeterminates  n  —  n. 
But  since  n  —  n'  known  points  on  the  curve  would  furnish  as  many  equations, 
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we  may  consider  each  final  equation  as  equivalent  to  one  point  given  in  position, 
and  its  error  as  the  error  of  such  a  point  ;  the  weight  of  one  of  the  (n  —  ri) 
final  equations  will  represent  the  weight  of  a  point  on  the  curve  resulting  from 
their  solution,  and  —  ;  should,  therefore,  be  introduced  as  a  factor  in  M.  We  shall 

W        •  71 

then  have 

H(n—v/)      _n_ 

and  (  =    ' 


. 

h 

The  chief  difficulty  in  applying  this  expression  for  e  is  to  give  a  proper  value 
to  H  (n  —  »').     The  same  quantity  enters  also  into  the  formula  already  used  for  17, 


7?  =  0.6745  i/.-    ^fo^)        ; 
V  N—H(n  —  n') 


but  there  an  erroneous  value  would  have  comparatively  little  effect,  because  N 
is  usually  large,  and  H  always  less  than  unity,  s,  being  directly  proportional  to 
V  H  (n  —  n1),  is  more  affected  by  an  error  in  its  assumed  value.  In  making  n'  =  2, 
we  have  supposed  the  outline  of  the  tail  close  to  the  nucleus  and  the  initial 
direction  of  the  axis,  derived  from  telescopic  observations  and  transferred  to  the 
charts,  to  be  sensibly  free  from  error.  In  the  present  application,  this  hypothesis, 
which  is  equivalent  to  the  elimination  of  two  constants  from  the  equation  of  the 
curve,  is  open  to  objection,  since  the  errors  of  the  adopted  outlines  of  the  head  of 
the  Comet  do  have  a  sensible  although  but  a  slight  influence  on  the  value  of  t  for 
points  near  the  nucleus.  Moreover,  there  are  no  means  of  deciding  with  any  cer- 
tainty upon  the  numbers  to  be  attributed  to  n.  The  unequal  distribution  of  the 
observations  at  different  distances  from  the  nucleus  will  also  affect  the  errors  of 
the  curves.  No  more  is  therefore  to  be  expected  from  the  discussion  than  the 
means  of  forming  some  general  idea  of  the  character  of  the  errors  of  the  curves. 
The  following  are  the  numbers  representing  the  probable  errors  of  the  con- 
cluded curves  of  the  front  edge,  derived  from  the  expression 


£   = 


h 

a  is  the  distance  from  the  nucleus,  and  £  the  probable  value  of  the  least  dis- 
tance between  the  true  front  edge  and  the  adopted  curve.  For  the  reasons  stated, 
it  is  -not  unlikely  that  for  small  values  of  a,  £  is  too  small 
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Probable  Errors  of  the  Normal  Front  Edge  of  the  Tail. 


Date. 

1858. 

a 

c 

Date. 
1858. 

a 

e 

Date. 

1858. 

a 

t 

Sept.  26 

2° 

±  0'.9 

Oct.     2 

2 

±   1.0 

Oct.      6 

16° 

±12'.7 

4 

1.7 

4 

1.9 

20 

15.9 

6 

2.5 

6 

2.9 

24 

19.0 

8 

3.3 

8 

3.8 

30 

23.7 

10 

4.1 

10 

4.7 

38 

30.0 

12 

5.6 

46 

36.3 

Sept  27 

2 

0.8 

16 

7.5 

54 

42.7 

4 

1.5 

20 

9.3 

6 

2.2 

24 

11.1 

Oct     7 

2 

1.1 

8 

2.9 

30 

13.9 

4 

2.1 

10 

3.6 

38 

17.6 

6 

3.1 

12 

4.3 

8 

4.1 

16 

5.8 

Oct.     3 

2 

1.1 

10 

5.1 

4 

2.2 

12 

6.3 

Sept  28 

2 

0.9 

6 

3.2 

16 

8.2 

4 

1.6 

8 

4.2 

20 

10.2 

6 

2.4 

10 

5.2 

24 

12.2 

8 

3.1 

12 

6.3 

30 

15.2 

10 

3.9 

16 

8.3 

38 

19.2 

12 

4.6 

20 

10.3 

46 

23.2 

16 

6.1 

24 

12.4 

54 

27.3 

20 

7.6 

30 

15.5 

38 

19.5 

Oct.     8 

2 

1.6 

Sept.  29 

2 

1.0 

4 

3.0 

4 

2.0 

Oct     4 

2 

1.1 

6 

4.5 

6 

2.9 

4 

2.2 

8 

5.9 

8 

3.8 

6 

3.2 

10 

7.3 

10 

4.8 

8 

4.2 

12 

8.7 

12 

5.7 

10 

5.2 

, 

16 

11.6 

16 

7.6 

12 

6.2 

20 

14.5 

20 

9.4 

16 

8.3 

24 

17.3 

24 

11.3 

20 

10.3 

30 

21.6 

24 

12.3 

38 

27.3 

Sept  30 

2 

0.8 

30 

15.4 

46 

33.1 

4 

1.4 

38 

19.5 

54 

38.8 

6 

2.1 

8 

2.8 

Oct.     5 

2 

1.2 

Oct.      9 

2 

1.9 

10 

3.4 

4 

2.3 

4 

3.5 

12 

4.2 

6 

3.3 

6 

5.2 

16 

5.5 

8 

4.4 

8 

6.9 

20 

6.9 

10 

5.5 

10 

8.5 

24 

8.3 

12 

6.5 

12 

10.2 

30 

10.3 

16 

8.7 

16 

13.5 

20 

10.8 

20 

16.9 

Oct     1 

2 

1.0 

24 

12.9 

24 

20.2 

4 

1.9 

30 

16.1 

30 

25.2 

6 

2.8 

38 

20.4 

38 

31.9 

8 

3.7 

46 

24.7 

46 

38.5 

10 

4.7 

54 

45.2 

12 

5.6 

Oct.     6 

2 

1.8 

62 

51.9 

16 

7.4 

4 

3.3 

20 

9.2 

6 

4.9 

Oct.    10 

2 

2.9 

24 

11.0 

8 

6.5 

4 

5.4 

30 

±13.7 

10 

8.0 

6 

8.0 

12 

±   9.6 

8 

±10.6 
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Probable  Errors  of  the  Normal  Front  Edyc  of  the  Tail.     (Concluded.) 


Date. 
1868. 

a 

< 

Date. 

1858. 

a 

c 

Italt. 

1868. 

a 

i 

Oct.   10 

10 

±is!i 

Oct.    12 

8 

±13.9 

Oct.    14 

10 

±29'.2 

12 

15.7 

10 

1  17.2 

12 

34.9 

16 

20.8 

12 

20.6 

16 

46.2 

20 

26.0 

16 

27.3 

20 

57.6 

24 

31.1 

20 

34.0 

24 

69.0 

30 

38.8 

24 

40.7 

30 

86.1 

38 

49.1 

80 

50.8 

38 

108.9 

46 

59.3 

38 

64.2 

54 

69.6 

46 

77.6 

Oct.    15 

2 

5.4 

62 

79.8 

54 

91.1 

4 

10.3 

6 

15.1 

Oct.    11 

2 

2.3 

Oct.    13 

2 

3.7 

8 

20.0 

4 

4.5 

4 

7.0 

10 

24.8 

6 

6.6 

6 

10.5 

12 

29.7 

8 

8.7 

8 

13.6 

16 

39.4 

10 

10.8 

10 

16.9 

20 

49.1 

12 

12.9 

12 

20.2 

16 

17.1 

16 

26.8 

Oct.    16 

2 

5.1 

20 

21.3 

20 

33.4 

4 

9.6 

24 

25.3 

24 

40.0 

6 

14.2 

30 

31.8 

30 

49.9 

8 

18.7 

38 

40.2 

38 

63.1 

10 

23.2 

46 

48.6 

46 

76.2 

12 

27.8 

54 

57.0 

54 

89.4 

62 

65.3 

Oct.    17 

2 

6.7 

Oct.   14 

2 

6.4 

4 

12.6 

Oct.    12 

2 

3.8 

4 

12.1 

6 

18.6 

4 

7.1 

6 

17.8 

8 

24.6 

6 

±10.5 

8 

±23.5 

10 

±30.5 

158  THE    GREAT    COMET    OF    1858. 


V.    ON  THE  DEFLECTION  OF  THE  TAIL. 

MANY  observers  have  remarked  a  peculiar  disposition  of  the  light  of  the  upper 
part  of  the  tail,  during  the  interval  between  the  28th  of  September  and  the  12th 
of  October.  The  well-marked  outline  and  superior  brightness  which  distinguished 
the  contour  of  the  front  edge  for  the  first  15°  or  20°  of  its  length,  could  not  be 
traced  much  beyond  the  latter  limit.  Its  character  seemed  here  to  be  lost  in  the 
sudden  dissipation  of  the  material  of  the  tail  over  a  large  expanse,  to  the  right 
hand  of  the  continuation  of  its  original  curve.  This  caused  an  abrupt  change  in 
the  direction  of  the  line  of  principal  brightness,  and  gave  to  the  whole  upper  re- 
gion of  the  tail  the  appearance  of  being  deflected  backwards.  Its  general  aspect 
was  that  of  a  confused  and  scattered  mist,  left  behind,  and,  as  it  were,  abandoned 
in  space  by  the  bright  portion  nearer  the  nucleus. 

Although  the  phenomenon  was  exhibited  over  an  area  occupied  only  by  the 
fainter  nebulosity,  so  that  in  many  instances  it  failed  to  attract  the  notice  of 
observers,  there  is  sufficient  independent  testimony  to  prove  the  reality  of  its  exist- 
ence, and  to  enable  us  to  form  a  tolerably  correct  notion  of  the  details  of  the 
figure  assumed  by  the  tail  beyond  the  point  of  transition.  The  earliest  allusion 
to  it  occurs  in  the  following  note  by  Pape,  at  Altona,  Sept.  28 :  — 

"  Der  Schweif  hatte  sich  seit  Septbr.  22  ausserordentlich  entwickelt ;  jedoch  war 
im  Allgemeinen  seine  Erscheinung  der  friihern  ahnlich,  nur  war  die  linke  Seite 
weit  mehr  an  ihrem  oberen  Ende  zuruckgebogen  als  friiher." 

Again,  on  the  29th,  Jeanjaquet,  at  Neuchatel,  remarks  :  — 

"La  courbure  de  la  queue,  dans  la  partie  haute  du  meteore,  me  parait  mieux 
marquee  que  precedemment." 

These  passages,  perhaps,  scarcely  amount  to  a  distinct  recognition  of  the  phe- 
nomenon. The  notices,  and  especially  the  sketches  made  on  the  30th,  at  the  Ob- 
servatory of  Harvard  College  are  more  explicit. 

"  It  is  curved more  suddenly  at  the  extremity,  so  as  to  bring  the  direc- 
tion below  Mizar."  The  appearance  at  this  date  is  well  represented  in  Plate  VIII., 
the  faint  light  near  the  end  of  the  tail,  at  a  distance  of  about  20°  from  the  nu- 
cleus, being  slightly  dispersed  to  the  right  hand  of  the  continuation  of  the  pre- 
vious direction  of  curvature.  In  the  Poulkova  lithograph  for  this  date,*  this  feature 

*  Pulk.  Beob.  des  Grossen  Cometen  1858,  Tab.  I. 
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does  not  appear,  the  light  crossing  beyond  £  and  t  Ursoe  Majoris.  In  this  particular 
the  lithograph  is  probably  at  fault,  since  in  the  text  it  is  expressly  stated  that 
"with  the  naked  eye  the  last  trace  of  the  tail  is  followed  as  far  as  the  neighbor- 
hood of  i  and  f  Ursae  Majoris.  Hence  the  length  of  the  tail  would  be  about  25°."* 
The  distance  of  25°  does  not  reach  beyond  the  stars  in  question.  Other  observers 
agree  in  placing  the  extremity  of  the  tail  below  them  for  a  day  or  two  later. 
The  length  of  19",  reported  by  Winnecke  at  Poulkova,f  also  falls  considerably  short 
of  them. 

On  October  2d  several  accounts  give  ij  Ursae  Majoris  as  the  terminus  of  the 
tail ;  probably  this  was  selected  as  the  bright  star  nearest  to  the  limit  of  decided 
light,  without  intending  an  exact  description.  From  other  data,  it  is  quite  certain 
that  the  front  edge  passed  below  and  considerably  beyond  it,  in  the  direction  of  f ; 
its  deflection  was  apparent  at  about  21°  from  the  nucleus.  The  sketches  and  notes 
made  independently  of  each  other  by  three  observers  at  the  Observatory  of  Har- 
vard College,  agree  in  making  the  front  edge  pass  decidedly  below  j?  on  the  2d, 
and  at  Vienna,  on  the  3d,  it  is  described  as  reaching  to  it.  On  the  5th,  8th,  and 
10th  of  October,  we  have  the  following  description  by  Webb :  — 

"  To  the  naked  eye  there  was  a  remarkable  irregularity  in  the  curve  of  the  tail, 
which  gave  strongly  the  impression  of  the  exhaustion,  beyond  a  certain  distance, 
of  the  projectile  or  repulsive  force,  and  of  a  consequent  diffusion  and  dispersion 
of  the  luminous  material.  This  was  first  noticed  on  the  evening  of  the  transit,]; 
when  the  train  extended  in  a  regular  curve  as  far  as  a  and  p  Bootis,  which  were 
near  its  centre,  but  about  one  third  of  the  distance  between  g  and  7,  where  the 
tail  attained  its  greatest  width,  the  convexity  began  to  be  a  little  deflected  back- 
wards or  flattened  off!  October  8,  this  was  still  more  conspicuous ;  the  curve  of 
the  antecedent  side,  which  was  carried  regularly  up  to  a  Coronse,  being  subse- 
quently deflected  from  the  direction  of  8  Draconis,  to  which  it  had  previously 
tended,  towards  a  fresh  point  between  t  and  f  Draconis,  about  one  third  of  their 
distance  from  the  latter  star,  as  far  as  could  be  ascertained  in  making  an  esti- 
mate of  so  very  dim  an  object ;  sometimes  I  thought  that  £  Draconis  was  the 
point  indicated.  The  fainter  branch  could  not  be  well  made  out  higher  than  \f> 
Bootis ;  beyond  this  star  it  seemed,  if  anything,  to  approximate  again  towards  the 
other  branch ;  and  the  general  impression  of  this  side  of  the  tail  was  that  of 

*  O.  Struve,  Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  8. 
t  Pulk.  Beob.  des  Gfrossen  Cometen  1858,  p.  32. 
J  October  5th. 
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spreading  out  like  a  feather,  as  compared  with  the  more  definite  aspect  of  the 
convex  edge.  The  whole  length  on  this  evening  could  not  have  been  less  than 
45°;  the  greatest  breadth,  as  measured  by  a  Coronae  and  y  Bootis,  about  7°. 
October  10,  the  curvature  appeared  regular  as  far  as  a  line  joining  a  Corona?  and 
f  Herculis,  or  perhaps  a  little  farther;  thence  a  fainter  ray  of  considerable  breadth 
was  deflected  at  a  large  angle,  perhaps  60°,  as  far  as  the  stars  of  Quadrans  Mu- 
ralis.  This  portion  was  very  feeble,  but  certain,  and  looked  quite  like  a  scattered 
and  abandoned  vapor.  Another  observer  agreed  with  me  in  suspecting  that  it 
was  less  bright  at  its  connection  with  the  regular  tail  than  a  little  farther  off."* 

The  proportion  of  the  deflected  region  to  the  whole  expanse  of  the  tail  in- 
creased rapidly  from  the  1st  of  October.  Its  appearance,  especially  after  the  head 
had  set,  while  the  upper  part  remained  at  a  considerable  altitude,  was  compared 
to  that  of  smoke  rising  from  a  distant  conflagration,  driven  off  and  dispersed  before 
the  wind.  "II  semble  qu'un  grand  vent  la  fouette  et  la  force  a  s'incliner  aussi 
vers  le  pole." 

The  impressions  received  by  others  may  be  gathered  from  the  following  pas- 
sages. 

"  In  |  der  L'ange  Entfernung  vom  Kerne  verbreitet  sich  die  Schweifmaterie  in 
so  auffallender  Weise,  gleichsam  als  konnten  bei  seiner  schnellen  Vorwartsbewegung 
die  entfernteren  feinen  Theilchen  des  Schweifes  nicht  schnell  genug  nachfolgen."  f 

"Si  conserva  pure  all'  osservatorio  un  disegno  della  cometa  come  era  visibile  ad 
occhio  nudo,  ove  si  ebbe  cura  di  far  rilevare  la  forma  curva  dell'  estremita  della 
coda,  e  quella  specie  di  materia  sparsa  che  1'  accompagnava,  irregolarmente  dif- 
fusa  che  si  potrebbe  credere  affatto  uscita  dalla  sfera  d'  attrazione  della  cometa  e 
perduta.  Questa  materia  era  sempre  visibile  dalla  parte  della  curvatura  interiore 
della  coda  la  quale  riusciva  percio  mal  terminata,  mentre  la  esteriore  era  benis- 
simo  decisa ;  avuto  riguardo  alia  sua  posizione,  resta  assicurato  che  la  parte  piu 
sfumata  era  dal  lato  che  la  cometa  abbandonava  col  suo  corso."  J 

"When  closely  scrutinized,  the  whole  Cornet  had  very  much  the  appearance  of 
a  bird's  wing."§ 

It  is  several  times  compared  to  a  feather,  or  to  a  quill  with  the  feathery  fibres 
on  one  side  stripped  off,  or  shorter  than  on  the  other. 


*  Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  pp.  23,  24. 

t  Astron.  Nachrichten,  1169,  pp.  263,  264. 

I  Mem.  dell'  Osserv.  del  Collegio  Romano,  1859,  p.  15. 

§  Compare  the  outline  from  the  Markree  figure  on  Plate  XXV(a). 
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u  Die  Kriimmung  des  Bogens  wird  immer  starker  und  gegen  das  Ende  breitete 
sich  der  Schweif  auf  seiner  verwaschenen  Seite  federartig  aus." 

"  The  general  impression  of  this  side  of  the  tail  was  that  of  spreading  out  like 
a  feather." 

"  Die  convexe  Bogengestalt  jedoch  ist  sehr  regelmassig,  durch  ihre  grosse  Hel- 
ligkeit  bis  an  das  Schweifende  zu  verfolgen,  wodurch  dieser  Bogen,  der  in  seiner 
Kriimmung  einen  vollen  Quadranten  bildet,  mit  dem  Kiel  einer  Feder  zu  verglei- 
chen  war,  deren  Fahnen  auf  der  einen  Seite  breiter  als  auf  der  andern  ist."  * 

"Die  federformige  Ausstrahlung  auf  der  W.  Seite  ist  noch  deutlicher  geworden, 
und  die  Breite  des  ganzen  Schweifes  hat  noch  zugenommen,  wahrend  der  helle 
Bogen  in  den  beiden  federfbrmigen  Ausstrahlungen,  keine  regelmassig  fortlaufende 
Kriimmung  zeigt."f 

The  following  description  is  given  by  Heis. 

"Aus  der  genau  in  die  Charte  gezeichneten  ausseren  Begranzungscurve  habe 
ich  die  Gleichung  dieser  Cunre  zu  bestimmen  gesucht,  jedoch  noch  keine  bestimmte 
Gleichung  finden  konnen.  Von  der  Parabel  und  Hyperbel  weicht  die  Curve  wegen 
bedeutender  Kriimmung  des  Endstiickes  derselben  bedeutend  ab.  Mehr  Aehn- 
lichkeit  hat  dieselbe  mit  einer  Halbellipse."  J 

I  have    been   favored  by  Professor  Heis   with  a  copy   of  the  chart   referred   to, 
accompanied  by  a  diagram,  from  which  Fig.  14 
has    been   engraved.     The   following   remarks 
are  added. 

u Die  scharf  begranzte  aussere  Curve  ABC, 
vom  12  October,  zum  Beispiel,  schien  mir  dem 
aussern  Anblicke  nach,  von  einer  parabolischen 
oder  hyperbolischen  Curve  wie  A  B  D  wegen 
bedeutenden  Kriimmung  des  Endstiickes  B  C 
abzuweichen." 

The  general  character  of  the  deflection  will 
be  best  comprehended  by  referring  to  the 
engravings  of  the  view  of  the  Comet  to  the 
naked  eye,  Plates  VIII.  to  XX.,  although  the 
effect  is  not  given  with  all  the  fidelity  that 

*  Beob.  der  Kaiserl.  Sternw.  Dorpat,  Vol.  XV.  p.  58. 

t  Ibid. 

\  Astron.  Nachrichten,  1169,  p.  272. 
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could  be  wished,  owing  to  the  defect  of  the  original  drawings  and  descriptions. 
Upon  the  Charts,  Plate  XXVI.  Sections  I.,  II.,  III.,  it  is  scarcely  apparent,  because  the 
outlines  are  designed  to  include  the  outer  limits  of  decided  light,  without  reference 
to  its  interior  distribution ;  it  will  be  seen,  however,  that  the  radius  of  curvature 
of  the  front  edge  does  not'  increase  continuously  from  the  head  upwards.  It  has 
one  maximum  just  before  reaching  the  region  of  deflection,  and  another  beyond 
it,  giving  to  the  curve  a  character  similar  to  that  noticed  by  Heis  in  the  passages 
above  quoted. 

"We  shall  have  a  more  effective  representation  of  the  deflection  by  tracing  the 
course  of  the  axis  of  brightness.  For  this  purpose  we  may  take  as  an  illustration 
the  distribution  of  the  light  of  the  tail  on  October  8.  We  will  suppose  the  light 
from  all  the  particles  of  a  thin  stratum,  included  between  two  contiguous  cross- 
sections  of  the  tail,  to  be  concentrated  into  a  single  point,  p,  representing  its 
centre  of  brightness.  The  curve  joining  all  the  positions  of  p,  corresponding  to 
the  different  strata,  we  may  call  the  axis  of  brightness. 

It  will  easily  be  seen,  that,  for  the  present  Comet,  this  will  differ  much  from 
the  axis  of  figure,  owing  to  the  unequal  brightness  of  the  two  sides  of  the  tail. 
As  far  as  the  region  of  deflection,  the  axis  of  brightness  lay  between  the  front 
edge  and  the  axis  of  figure.  For  an  approximation,  we  may  assume  that,  on  Oc- 
tober 8th,  it  was  half-way  between  them.  Higher  up,  it  took  more  nearly  the 
direction  of  the  axis  of  figure,  perhaps  even  tending  to  cross  it,  and  showed 
scarcely  any  curvature. 

For  this  date  there  are  several  figures  of  the  tail,  —  namely,  one  made  at  Mark- 
ree,  one  at  Rome,  for  a  copy  of  which  I  am  indebted  to  the  kindness  of  P.  Secchi, 
and  three  at  the  Observatory  of  Harvard  College,  —  in  addition  to  descriptions 
affording  data  for  determining  the  situation  of  the  light-axis  with  tolerable  correct- 
ness. Plate  XXV.  has  been  projected  so  as  to  present  the  outlines  without  per- 
ceptible distortion.  Those  of  the  front  and  rear  edges  have  been  laid  down  from 
the  right  ascensions  and  declinations  derived  from  the  chart  on  Plate  XXVI. 
They  indicate  the  extreme  limits  of  light  readily  discernible  to  the  naked  eye.  I 
have  transferred  upon  Plate  XXVw  accurate  tracings  from  the  original  figures  made 
at  Rome  and  Markree  reduced  to  a  common  scale.  The  two  small  figures,  and 
one  of  the  larger  size,  are  tracings  from  sketches  by  different  observers,  and  made 
independently  of  each  other,  at  the  Observatory  of  Harvard  College. 

The  following  comparisons  between  the  position  of  points  on  the  normal  front 
edge  of  the  tail,  and  of  corresponding  points  in  the  light-axis,  will  show  the 
extent  of  the  irregularity  produced  by  the  deflection  for  October  8th.  The  num- 
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bers  represent  the  shortest  distances  from  the    light-axis   to  the  front   edge  at  the 
points  indicated. 


Point  on  **  Light-Aria  " 
from  Nucleus. 

Distance  from 
Front  Edge. 

o 

0  23 

8 

0  40 

12 

1     2 

16 

2  21 

20 

4  10 

Point  on 

"  Light-Alls  " 

Distance  from 

from 

Nucleus. 

Front  Edge. 

o 

24 

133 

28 

6  22 

32 

6  45 

36 

6  44 

40 

6  15 

The  following  positions  of  points   in  the  light^axis  have  been  derived   from  the 
original  drawings  reduced  to  7h  m.  s.  t.  at  the  Observatory  of  Harvard  College. 


Collegio  Romano,         .... 

((  U 

Markree,  assuming  the  axis  to  be  parallel 
with  the  upper  outline, 


Observatory  of  Harvard  College, 

u  u 


a  1858.0. 
228°  27 
226  25' 


230 
230 
230 


229  45 
228  0 
224  10 


8  1858.0. 
+26°  35' 
+34  50 

+28  0 
+32  0 
+35  0 

+23  15 
+27  30 
+41  0 
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DURING  the  interval  between  the  5th  and  12th  of  October,  the  upper  part  of  the 
tail  was  Seen  to  be  broken  up  into  alternating  dark  and  bright  bands,  5°  or  more 
long,  by  20'  or  30'  broad,  nearly  straight,  and  so  disposed  as  to  intersect  the  axis 
of  the  tail,  in  the  region  where  they  occurred,  at  angles  of  from  20°  to  30°. 
Although  the  tail  had  here  dispersed  itself  faintly  over  a  large  area  without  defi- 
nite boundaries,  the  bands  were  yet  distinctly  outlined  and  separated  by  clearly 
marked  dark  intervals. 

The  first  notices  of  them  occur  on  the  5th  of  October,  in  the  remarks  by  Lais 
at  Dorpat,  and  on  the  6th,  in  a  sketch  made  at  the  Observatory  of  Harvard 
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College,  where  they  were  again  seen  on  the  8th,  9th,  10th,  and  12th,  but  most 
distinctly  on  the  8th.  Five  or  six  were  visible  at  once,  while  others  were  indi- 
cated or  faintly  suggested.  They  had  an  aspect  very  closely  resembling  the 
streamers  of  an  auroral  arch. 

In  the  Poulkova  observations  they  are  mentioned  upon  the  8th  and  9th ;  they 
are  also  represented,  though  imperfectly,  upon  a  lithograph  accompanying  the 
Altona  observations  of  the  9th,  and  are  described  in  the  text*  on  this  and  the 
following  evening. 

In  the  details  there  are  some  discrepancies  among  the  different  accounts,  as 
might  have  been  anticipated  from  the  difficulties  of  observation.  Winnecke,  at 
Poulkova,  describes  the  beams  as  suddenly  extending  and  contracting  like  those 
of  the  northern  lights, f  but  no  motion  sensible  to  the  eye  was  noticed  at  the 
Observatory  of  Harvard  College.  The  mean  angle  by  which  the  direction  of  the 
beams  was  inclined  to  that  of  the  light-axis  in  the  sketches  made  at  the  latter  place 
on  the  6th,  8th,  9th,  and  10th,  is  28°.  Both  notes  and  sketches  are  quite  explicit 
as  to  the  fact  that  they  had  but  little  mutual  divergence,  and  that  in  those  most 
distant  from  the  nucleus  the  axes  prolonged  inclined  strongly  from  the  direction 
of  the  latter  towards  the  sun.  Winnecke  instances  two  which  diverged  from  a 
point  about  20°  above  the  nucleus.  J  The  character  of  the  phenomenon  will  be 
best  understood  from  the  engravings  of  the  naked-eye  views  of  the  Comet,  where, 
however,  the  details  are  necessarily  quite  imperfect. 


VII.    REDUCTION  OF  OBSERVATIONS  ON  THE  SECONDARY  TAILS. 

THE  engravings  of  the  naked-eye  views  of  the  Comet  between  September  27th 
and  October  10th,  Plates  V.  to  XIX.  inclusive,  show  the  appearance  of  the  faint 
and  nearly  straight  rays  which  issued  from  the  convex  side  of  the  principal  tail. 
The  positions  of  the  axis  of  the  principal  ray  have  been  ascertained  with  some 

*  Astron.  Nachrichten,  1172,  p.  317. 

t  Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  66.  J  Ibid.,  p.  33. 
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degree   of  exactness    from   the    data    already  collected  on  pp.  74  to  84,   and    are 
represented  on  the  general  Chart,  Plate  XXIV. 

The  observed  points  have  been  first  projected  upon  the  chart  and  reduced  to 
the  epoch  7h  in.  s.  t.  at  the  Observatory  of  Harvard  College.  The  distances  of  the 
reduced  points  on  each  date  have  next  been  measured  from  a  straight  line  drawn 
from  the  nucleus  through  a  point  distant  from  it  20°  and  in  the  arc  of  a  great 
circle  drawn  from  the  Sun  through  the  nucleus  and  extended  beyond  it.  The 
following  are  the  right  ascensions  and  declinations  of  points  in  this  arc. 

Right  Ascension  and  Declination  of  Points  in  the   Great   Circle  drawn  from  tJie  Sun 

through  the  Nucleus. 

20°  from  Nucleus.  40°  from  Nucleus. 

a  18 

Sept.  17    7"   Obs.  H.  C. 

18  " 

19 

27 

28 

29  « 

30 

Oct.      1 

2 
3 
4 

5  " 

6 
7 
8 
9 
10 

In  order  to  interpolate  the  normal  positions  of  the  ray  for  each  date,  the  re- 
sults from  the  individual  observations  have  been  combined  by  the  following 
process. 

The  shortest  distances  of  the  observed  points  reduced  to  the  epoch  7b,  and 
measured  from  the  straight  line  drawn  as  described  above,  have  been  represented 
by  the  expression 

Aa  +  A'a*=  d, 


a  1858.0 

d  1858.0 

o  1858.0 

8  1858.1 

170  52 

+  56°  24 

163°  12 

+  76°  13 

172  34 

56  23 

166  21 

76  14 

174  27 

56  22 

169  58 

76  18 

196  29 

52  38 

212  33 

71  19 

200  10 

51  25 

218  12 

69  3 

204  0 

49  55 

223  38 

67  20 

207  59 

48  4 

228  44 

64  41 

212  6 

45  55 

233  36 

61  37 

216  17 

43  20 

238  9 

58  1 

220  30 

40  20 

242  25 

53  53 

224  42 

36  52 

246  28 

49  11 

228  51 

32  56 

250  18 

43  57 

232  54 

28  33 

233  58 

38  13 

236  49 

23  47 

257  28 

32  5 

240  34 

18  45 

260  51 

25  43 

244  7 

13  32 

264  8 

19  15 

247  32 

+  8  21 

267  21 

-f  12  55 
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in   which  a  is  the  distance  in  degrees  of  the  point    from  the   nucleus,   and   d  the 
distance  of  the  observed  point  from  the  line. 

The  following  are  the  equations  which  have  been  obtained  from  the  observations. 


1858. 

Sept.  17 

18 

18 

18 

19 

27 
27 

28 
28 

30 
30 
30 
30 
30 
30 

Oct.    1 
1 

1 
1 


0.95  = 

0.37  = 

0.32  = 

0.24  = 

0.32  = 

0.00  = 
0.90  = 

0.12  = 
0.66  = 

0.10  = 

0.35  = 

1.22  = 

1.50  = 

1.00  = 

1.60  = 

0.16  = 
0.44  = 
2.54  = 
3.06  = 


"Weight. 

7.9.4 

4-     7.92.4' 

3 

7.7  A 

4-    7.72.4' 

3 

6.1  A 

4-     6.12.4' 

3 

3.8  A 

4-     3.82  A1 

3 

7.4.4 

+     7.42  .4' 

3 

4.5  A 

4-     4.52  A1 

2 

13.9.4 

4-  13.92.4' 

2 

4.2  J 

4-    4.22  Ai 

2 

10.1  .4 

4-  io.i2.4' 

2 

3.4  A 

4-    3.42  A! 

2 

6.0  J 

4-     6.02  .4' 

3 

7.7.4 

4-   7.72  A1 

2 

7.7.4 

4-     7.72  A' 

3 

12.1.4 

4-  12.12.4' 

3 

21.0  J 

4-  21.02  .4' 

3 

BAA 

+    3.42  .4' 

2 

4.5  A 

4-    4.52  A1 

3 

25.8.4 

4-  25.82  .4' 

3 

26.0  A 

4-  26.02  A, 

3 

1858. 
Oct.    2 

O 

1.17 

2 

3.07 

3 

1.10 

3 

3.30 

3 

2.97 

3 

2.37 

4 

6.20 

5 

0.42 

5 

0.75 

5 

4.90 

5 

4.90 

6 

1.84 

6 

5.90 

7 

4.00 

8 

2.58 

8 

7.75 

10 

12.80 

Weight. 

11.2.4  4-  11.22,4'         3 
21.5  A  4-  21.52.4'        3 


=  13.0  A  4-  13.02  A, 

=  22.7  A  4-  22.72  A, 

=  25.7  A  +  25.72  A! 

=  28.8  A  4-  28.82  A1 

=  31.1  A  +  31.12.4' 

=     5.0  A  4-  5.02  A1 

=  11.0,4  4-  ll.O2  J' 

=  24.0  A  +  24.02  £ 

=  24.8  A  +  24.82  A1 

=  12.5.4  4-  12.52.4' 

=  55.0  A  +  55.02  A< 

=  18.8  A  4-  18.82  A, 


15.5  A 
34.0  A 


15.52  Ai 
34.02  A, 


3 
3 

2 
2 


2 
3 
3 

3 

3 
3 


=  36.0  A  +  36.02  A1 


These  equations  cannot  be  combined  indiscriminately,  because  there  is  no  reason 
to  suppose  that  A  and  A'  are  sensibly  constant  excepting  for  short  intervals. 
Those  favorable  for  determining  A'  have  been  solved  by  the  method  of  least 
squares,  separately,  from  each  group  of  points  belonging  to  the  same  sketch  or 
series  of  observations,  in  order  to  secure  A',  as  far  as  possible,  from  the  influence 
of  relative  errors  in  the  positions  of  the  projected  points. 

Its  values  are  as  follows  : 


Sept. 

18 

A1  =  —  0.00379 

27 

4-  0.00685 

'28 

+  0.00627 

30 

4-  0.00451 

30 

—  0.00525 

Oct. 

1 

+  0.00232 

Oct. 

1 

A'  =  4-  0.00185 

2 

4-  0.00369 

3 

—  0.00242 

5 

4-  0.00554 

6 

—  0.00094 

8 

4-  0.00332 

1858.  Sept.  17 

A  =  +  0.120 

18 

0.053 

19 

0.043 

27 

0.049 

28 

0.055 

30 

0.084 

Oct.  1 

0.102 

2 

+  0.127 
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These  numbers  indicate  that  we  have  not  sufficient  data  for  a  reliable  determi- 
nation of  A';  we  shall  therefore  make  A'  —  0.  On  this  supposition  we  have 
from  the  original  equations  the  following  numbers. 

1858.     Oct.     3          A  =  -f  0°.110 

4  0.199 

5  0.172 

6  0.115 

7  0.213 

8  0.209 

10  +  0.356 

It  may  be  added,  that,  in  making  A'  =  0  in  the  equation 

d  =  A  a  +  A'a\ 

the  projected  path  of  the  ray  does  not  necessarily  become  a  straight  line.  In  fact, 
owing  to  the  change  of  the  scale  on  the  chart  at  different  distances  from  the 
nucleus,  its  course  projected  from  the  equation 

d  =  Aa 

presents  a  decided  curvature  in  the  same  direction  with  the  outline  of  the  prin- 
cipal tail  on  those  dates  when  the  length  of  the  ray  was  considerable,  as  may 
easily  be  seen  by  referring  to  the  chart. 

The  adopted  values  of  A,  derived  by  interpolation  from  the  above,  are  as 
follows :  — 

1858.     Oct.     3         A  =  0°.122 

4  0.141 

5  0.164 

6  0.191 

7  0.221 

8  0.253 

9  0.288 
10  0.325 

which  have  been  used  in  projecting  the  position  of  the  axis  of  the  ray  on  the 
chart,  Plate  XXIV. 

For  the  breadth  of  the  ray  the  expression 

Breadth  =  14'  +  I'.O  (a  —  5°) 
will  satisfy  tolerably  well  such  observations  as  we  have  of  this  element. 


1858.  Sept.  17 

A  =  0.065 

18 

0.065 

19 

0.065 

27 

0.050 

28 

0.057 

29 

0.066 

30 

0.078 

Oct.  1 

0.091 

2 

0.106 
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The  following  have  been  used  for  the  length  of  the  ray. 

1858.     Sept.  17         Length  8°                                     1858.     Oct.  3  Length  29 

18  8                                                         4  35 

19  8                                                         5  55 

6  55 

7  53 

8  50 

9  45 
10  39 

The    axis  of  the  ray  at  its   origin  makes   the  following    angles  with    the    great 

circle  from   the   sun   through   the  nucleus   prolonged,  if  we  suppose  it  to   be   cor- 
rectly projected  by  the  formula  adopted,  — 

•^ 

Values  of  6  =  sin.t-i]         . 


27 

14 

28 

16 

29 

19 

30 

21 

Oct. 

1 

27 

2 

27 

1858.  Sept.  17 

6  =  3.7 

18 

3.7 

19 

3.7 

27 

2.9 

28 

3.3 

29 

3.8 

30 

4.4 

Oct.  1 

5.2 

2 

6.1 

1858.     Oct.    3 

6  =  7.0 

4 

8.1 

5 

9.4 

6 

10.9 

7 

12.8 

8 

14.7 

9 

16.7 

10 

19.0 

The  last  numbers  of  this  series,  especially,  are  not  much  to  be  relied  upon. 

In  fact,  none  of  the  observed  points  in  the  ray  were  near  enough  to  the  nucleus 
to  admit  of  a  satisfactory  determination  of  its  direction  there. 

Substituting  the  concluded  values  of  A  in  the  original  equations,  we  have  the 
subjoined  differences. 

1858.     Sept.    17         c  —  o  —  -f  0°.44  1858.     Sept.    28         c  —  o  =  —  0°.16 

18  -  0.13  28  0.00 

18  -0'08  30  -0.16 

18  -°'01  30  -0.11 

19  -0.16  30  +0'62 

30  —  0.10 

•     27  —  0.22  30  +  0.06 

27  4-  0.21  30  —  0.03 
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I 


1858.     Oct.     1  e  —  o  =  —  0.15                          1858.     Oct.     5          e  —  o  =  —  0.40 

1  —  0.06  5  —  1.05 

1  4-  0-19  5  4-  0.96 

1  +  °-69  5  4-  0.83 

2  -  0.01  6  —  0.54 

2  +  0.80  6  —  4.60 

3  -0'50  7  -0.15 
3  +  0.51 

3  —  0.19  8  -  1.35 

3  —  1.17  8  -  0.87 

4  +  1.83  10  4-  1.10 

A  positive  sign  prefixed  to  c  —  o  indicates  that  the  normal  position  of  the  ray 

is  in  advance"  of  the  observed  point. 


.    OBSERVATIONS  UPON  THE  NUCLEUS  AND   ENVELOPES. 


IN  this  Section  will  be  included  observations  relating  to  the  figure  of  the  head 
of  the  Comet,  and  to  the  internal  disposition  of  its  nebulosity,  and  to  the  size, 
brightness,  and  other  peculiarities  of  the  nucleus.  The  variety  of  the  phenomena 
described  would  seem  to  favor  a  subdivision  under  several  distinct  headings,  in 
order  to  secure  a  separate  consideration  for  each;  but  this  would  have  made  it 
necessary  in  many  instances  either  to  alter  the  original  language  of  the  notes, 
or  else  to  retain  it  at  the  expense  of  frequent  repetitions  and  other  inconven- 
iences, which  could  not  be  avoided  in  quotations  from  the  published  descriptions, 
where,  from  the  little  attention  paid  to  method  or  uniformity  in  the  arrangement, 
the  references  to  different  features  occur  in  such  connections  that  they  cannot 
be  extracted  and  placed  by  themselves  without  injury  to  the  sense  and  force  of 
the  description.  The  present  plan,  moreover,  associates,  under  one  view,  various 
details  of  structure  which  are  plainly  related  to  each  other  as  successive  stages 
in  the  development  of  the  same  phenomenon,  and  which  require  to  be  retained 
in  their  natural  connection  in  order  to  be  properly  understood. 

22 
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In  comparing  together  the  various  descriptions  of  the  telescopic  aspect  of  the 
Comet,  it  will  at  once  appear  that  the  evidence  is  frequently  of  the  most  con- 
flicting and  contradictory  character.  Differences  in  the  optical  capacity  of  the 
telescopes  employed,  or  in  the  clearness  of  the  atmosphere,  and  perhaps  subjective 
impressions  and  preconceived  opinions  respecting  the  nature  of  the  phenomena 
under  observation,  have  given  rise  to  innumerable  discrepancies  which  tend  greatly 
to  confuse  the  subject.  In  the  engravings  accompanying  the  text  of  many  of  the 
accounts,  although  they  serve  a  very  useful  purpose  in  illustrating  the  meaning 
of  the  writer,  these  sources  of  confusion  have  been  further  aggravated  by  the 
mechanical  difficulties  of  executing  correct  representations  of  the  Comet. 

Under  these  circumstances,  with  little  in  the  previous  history  of  comets,  or  in 
the  existing  state  of  our  knowledge  of  their  constitution,  to  suggest  explanations 
and  to  assist  in  reconciling  conflicting  statements,  an  exposition  of  the  whole  mass 
of  observations,  in  a  form  which  will  admit  of  their  being  easily  compared  with 
each  other,  is  the  plan  most  likely  to  lead  to  correct  inferences,  by  indicating  the 
points  established  by  a  general  agreement,  and  those  respecting  which  the  testi- 
mony is  insufficient  or  conflicting.  In  the  comments  which  have  been  occasionally 
introduced,  views  have  not  unfrequently  been  expressed,  at  variance  with  the  con- 
clusions which  others  have  adopted.  This  has  affected  materially  the  language 
of  description,  as,  for  instance,  in  treating  of  the  details  of  the  structure  of  the 
envelopes,  the  manner  in  which  they  were  thrown  off  from  the  nucleus,  and  their 
subsequent  development  and  dissipation. 

In  order  to  the  entire  completeness  of  the  description  of  the  head  of  the  comet, 
quotations  already  given  in  Section  I.,  relating  to  the  part  of  the  tail  contiguous 
to  the  nucleus  and  included  in  the  telescopic  view,  have  been  in  some  instances 
repeated  in  the  present  Section.  A  full  exposition  of  the  observations  has  per- 
haps led  to  the  occasional  introduction  of  matter  scarcely  deserving  special  notice ; 
but  our  present  ignorance  of  the  true  character  of  cometary  phenomena  will  be  a 
sufficient  reason  for  not  exercising  too  close  a  discrimination  in  the  selection  of 
data  for  their  investigation. 

A  description  is  subjoined  of  the  telescopes  employed  by  the  several  observers, 
so  far  as  I  have  been  able  to  ascertain  them.  The  list  comprises  five  telescopes, 
having  apertures  exceeding  13.3  inches,  five  of  apertures  between  11  and  12.5 
inches,  and  twelve  between  6.33  and  9.6  inches.  The  remainder  are  of  less  than 
6  inches. 
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List  of  Telescopes  employed  for  the   Observations  upon  the  Head  of  the  Comet. 

BBADSTONES,  ENO.     LASSELL. 

Reflector  of  20  feet  focal  length.     Aperture  24  inches. 
OBSERVATORY  OF  HARVARD  COLLEGE.     BOND. 

Refractor  by  Merz.     Focal  length  22.5  feet.     Aperture   14.95  inches.     A  power  of  144  was  or- 
dinarily   used.      A  Comet-Seeker  of  4  inches  aperture,  and  the    Finder  of  the  great    Refractor, 

aperture  3  inches,  were  also  used. 
POULKOVA.     STRUTE. 

Refractor  by  Merz.     Focal  length  22.7  feet.    Aperture  14.95  inches. 
OBSERVATORY  OF  HAMILTON  COLLEGE,  CLINTON,  N.  Y.     C.  H.  F.  PETERS. 

Refractor   by    Spencer.      Focal   length    16.5  feet     Aperture   13.5  inches.     A  power  of  80  was 

ordinarily  used. 
MARKREE.     COOPER,  GRAHAM,  ROBERTSON. 

Refractor.     Focal  length  25.3  feet     Aperture   13.3  inches. 
PARIS.     CHACORNAC. 

Refractor.     Focal  length  16  (?)  feet.     Aperture  12.6  inches. 
ANN  ARBOR,  MICH.    BRUNNOW. 

Refractor  by  Fitz.     Focal  length  17  feet.     Aperture  12.5  inches. 
CAMBRIDGE,  ENG.     CHALLIS,  BREEN. 

Refractor.     Focal  length  19.5  feet.     Aperture  11.5  inches.     Power  166. 
MUNICH.    LAMONT. 

Refractor.     Focal  length  16  feet    Aperture  11.2  inches. 
FLORENCE.    DONATI. 

Refractor.     Focal  length  17  feet.     Aperture  11  inches. 
DORPAT.     MADLER. 

Refractor  by  Frauenhofer.     Focal  length  13.7  feet.     Aperture  9.6  inches. 
BERLIN.     FORSTER,  BRUHNS. 

Refractor.     Focal  length  13.9  feet.     Aperture  9.6  inches. 
COLLEGIO  ROMANO.     SECCHI,  ROSA,  CAPELLETTI. 

Refractor    by   Merz.     Focal   length    15  feet.     Aperture  9.6  inches. 
LIVERPOOL.     HARTNUP. 

Refractor.    Object-Glass  by  Merz.     Focal  length  12  feet.     Aperture  8.5  inches. 
OXFORD,  ENG.    POGSON. 

Heliometer.     Object-Glass  by  Merz.     Focal  length  10.5  feet.     Aperture  7.5  inches. 
CHRISTIANIA.    FEARNLEY. 

Refractor  by  Merz.     Focal  length  10  (?)  feet     Aperture  7.5  inches. 
POULKOVA.     WINNECKE. 

Heliometer  by    Merz.      Focal   length  10.2  feet      Aperture    7.4   inches.     A    Comet-Seeker    of 

3   inches  aperture  was  also  used. 
HADDENHAM.    DAWES. 

Refractor  by  Clark.     Focal  length  9.5  (?)  feet.     Aperture  6.9  inches. 
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CAPE  OF  GOOD  HOPE.    MACLEAE. 

Refractor  by  Merz.     Focal  length  8.5  feet.      Aperture  6.9  inches.     A  part  of  the    observations 

in  Section  I.  were  made  with  a  Eefractor  of  46  inches  focal  length,  aperture  2.75  inches. 
SANTIAGO.     MOESTA. 

Refractor.     Object-Glass  by  Fitz.     Focal  length  9.4  feet.     Aperture  6.8  inches. 
.GREENWICH.     AIRY,  MAIN,  CHRISTY. 

Observations  were  made   chiefly  with  Refractor.     Object-Glass   by    Cauchoix.     Focal  length   8.2 

feet.     Aperture  6.7  inches. 
VIENNA.     HORNSTEIN  (?),  WEISS  (?). 

Refractor.     Focal  length  8  (?)  feet.     Aperture  6.4  inches. 
LEYDEN.     HOEK. 

Refractor  by  Merz.     Focal  length  8.5  feet.     Aperture  6.4  inches. 
HODGSON. 

Refractor.     Focal  length  7.5  feet.     Aperture  6.33  inches. 
KREMSMUNSTER.     RESLHUBER. 

Refractor.     Focal  length  7.5  feet.     Aperture  5.9  inches. 
TRETIRE.    WEBB. 

Refractor  by  Clark.     Focal  length  6  (?)  feet.     Aperture  5.5  inches. 
OXFORD.     SLATTER. 

Refractor.     Focal  length  7  feet.     Aperture  5  inches.     On  October  11  a  Refractor  of  2.75  inches 

aperture  was  used. 
SPALDING.     SELBY. 

Refractor.     Focal  length  6.5  feet.     Aperture  5  inches. 

GOTTINGEN.      AUWERS. 

Refractor.     Focal  length  6.4  feet.     Aperture  4.8  inches. 
DESSAU.     SCHWABE. 

Refractor.     Focal  length  6.4  feet.     Aperture  4.6  (?)  inches. 
WILLIAMSTOWN,  VICTORIA.     ELLERY. 

Two   telescopes    are    mentioned  in  Mr.  Ellery's  letters.     A  6-foot  Refractor  by  Steinheil,  of  4.5 

inches  aperture ;  and  a  5-foot  Refractor  by  Merz,  of  3.5  inches  aperture. 
GENEVA.     PLANTAMOUR. 

Refractor.     Focal  length  5.33  feet.     Aperture  4.25  inches. 
BRESLAU.     GALLE. 

Refractor -by  Frauenhofer.     Focal  length  4.3  feet     Aperture  4  inches. 
COPENHAGEN.     D' ARREST. 

Refractor  by  Frauenhofer.     Focal  length  5.3.     Aperture  3.75  inches. 
HIGHBURY.     BURR. 

Refractor.     Focal  length  4  (?)  feet.     Aperture  3.375  inches. 
ALTONA.    PAPE. 

Refractor  by  Frauenhofer.     Focal  length  4.3  feet.     Aperture  3.25  inches. 

Refractor  by  Frauenhofer.     Focal  length  3.75  (?)  feet.    Aperture  3  (?)  inches. 
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Observations  upon  the  Nucleus  and  Envelopes. 

The  discovery  of  the  Comet  on  the  2d  of  June  was  announced  by  the  following 
telegraphic  despatch,  which  appeared  in  the  Paris  Bulletin  of  June  10th.  It  was 
discovered  independently,  in  America,  by  H.  P.  Tuttle,  at  the  Observatory  of  Har- 
vard College,  June  28th ;  by  H.  M.  Parkhurst,  at  Perth  Amboy,  N.  J.,  June 
29th ;  and  by  Miss  Mitchell,  at  Nantucket,  July  1st. 

1858.    June  2. 

FLORENCE.     DON  ATI.     (Bulletin  Obs.  Imp.  de  Paris.) 

"Depeche  telegraphique  de  Florence. 

"  J'ai  observe  une  comete  qui,  peut-etre,  est  nouvelle.  Position  esthnee ;  'le  2 
Juin  a  10  heures ;  AR  =  141°  9'.  Dec.  =  +  23°  55' 

"  La  comete  est  tres-faible." 

The  following  description  is  given  by  Donati  in  a  later  communication  to  the 
Bulletin. 

"Le  2  Juin,  lorsqiie  je  decouvris  cette  comete,  elle  se  montrait  comme  une 
petite  nebulosite  ayant  un  diametre  d'environ  3',  et  d'une  lumiere  egalement  in- 
tense sur  toute  son  etendue. 

u  Cette  apparence  resta  la  meme  jusqu'au  mois  d'Aout,  dans  le  courant  duquel 
la  comete  presenta  a  son  centre  une  condensation  de  lumiere  tres-sensible  qu'on 
n'aurait  pu  cependant  pas  appeler  un  noyau." 

The  reader  will  notice  that  in  this  account,  so  far  as  it  relates  to  the  appear- 
ance of  the  Comet  in  the  month  of  July,  the  expression  "  d'une  lumiere  egale- 
ment intense,"  etc.,  is  not  in  accordance  with  the  testimony  of  other  observers. 

1858.    June  9. 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  delT  Osserv.  del  Coll.  Romano,  1859,  p.  12.) 
"Quando  fu  scoperta  dal  Sig.  Donati  ed  osservata  da  noi  la  prima  volta  la  sera 
del  9  Giugno,  essa  era  '  una  nebulosita  larga  3'  indecisa  e  irregolarmente  terminata 
agli  orli  senza  nucleo  propriamente  detto,  ma  solo  con  una  maggior  condensazione 
di  luce  presso  il  centra.' " 

1858.    June  15. 

BERLIN.     BRUHNS.     (Astron.  Nachrichten,  1205,  p.  70.) 

"Urn  Mitte  des  Juni,  gleich  nach  seiner  Entdeckung,  glich  der  Comet  im  Re- 
fractor mit  90facher  Vergrdsserung  einem  ausserst  schwachen  l|-2'  Durchmesser 
haltenden  Nebel." 
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1858.    June  28. 

OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

The  position  of  an  object  detected  with  the  comet-seeker,  by  Mr.  H.  P.  Tuttle, 
was  observed  with  the  great  refractor.  It  proved  to  be  the  comet  of  Donati.  It 
was  observed  also  on  the  13th  and  15th  of  July,  showing  a  strong  stellar  nucleus, 
but  no  tail. 

1858.    June  and  July. 

VIENNA.     HORNSTEIN.     (Annalen  der  k.  L  Sternw.  in  Wien,  F.  III.  IX.  p.  177.) 
"  Im   Juni   und   Juli    erschien    der  Comet   als  sehr    schwacher    Nebel   mit    einer 
auffallend  kleinen  hellen  Verdichtung  in  der  Mitte." 

1858.    July  7. 

ALBANY.     SEARLE.     (Astron.  Journal,  No.  115,  p.  149.) 

. "  The  Comet  is  very  diffuse    and  without  definite  nucleus." 

1858.    July  19. 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"The  Comet  could  be  observed  without  difficulty  upon  tfie  illuminated  mica 
scale  attached  to  the  micrometer  of  the  great  refractor,  although  it  was  seen 
through  a  dense  haze,  and  near  the  horizon,  showing  that  it  must  be  brighter  than 
the  average  of  telescopic  comets,  which  we  can  rarely  observe  in  this  way.  With 
a  strong  illumination  of  the  lines,  (rendered  necessary  by  the  twilight  in  order  to 
make  them  appear  brighter  than  the  background  of  the  sky,)  most  of  the  diffused 
light  of  the  Comet  was  obliterated,  but  there  still  remained  a  central  nucleus  5" 
in  diameter,  which  could  be  observed  with  precision."  This  probably  includes  the 
dense  nebulosity  immediately  surrounding  the  true  nucleus,  and  not  distinguish- 
able from  it. 

1858.    August  1. 

BERLIN.     BRUHNS.     (Astron.   Nachrichten,  1205,  p.  70.) 

"  Erst  im  Anfang  August  gelang  es,  ihn  wieder  als  einen  in  der  Mitte  ziemlich 
verdichteten  Nebel  zu  sehen." 

1858.    August  5. 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  260.) 

u  Durchmesser  bei  2  Bog.  Minuten ;  ich  konnte  weder  einen  auffallenden  Kern 
noch  einen  Schweif  erkennen." 

1858.    August  7. 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl  danske  Videnskabernes   Sehkabs,  1858,  p.  206.) 

"  Her  i  Kjoebenhavn  var  det  paa  Grund  af  de  lyse  Naetter  og  endnu  mere  af 
Mangel  paa  noget  fastopstillet,  parallaktisk  Instrument  paa  Observatoriet  i  hele 
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to  Maaneder  umulig  blot  at  faae  CEie  paa  Komcten,  der  i  helc  den  Tid  stod  meget 
dybt,  og  tidligt  om  Aftenen  skjulte  sig  i  Dunsterne  ved  Horizonten.  Foerst  den 
7de  August  skimtede  jeg  Kometen  som  en  teinmelig  svag,  liden  Taage,  fuldkommen 
rund  og  aldeles  uden  Spor  af  Hale.  Fra  den  Tid  af  blev  Kometen,  der  kort  efter 
begyndte  at  udvikle  en  lang  Rsekke  af  meget  usaedvanlige  og  soerdeles  paafal- 
dende  Phoenomener,  hver  Aften  observeret  med  en  femfods  Fraunhofersk  Kikkert. 
(Aabning  42  Par.  Linier.)" 

1858.    August  14. 

COPENHAGEN.     D'ARREST.     (Oversigt  kgl.  danske  Videnskabernes  Sekkabs,  1858,  p.  208.) 

"  Kometen  viste  sig  i  henved  14  Graders  Hceide  som  en  Stjerne  af  5  -  6te 
Stcerrelse,  en  rund  Taageplet,  35"  i  Diameter,  med  et  skarpt  lysende  Midtpunkt ; 
Spor  af  en  Hale  paa  3  til  4  Bueminuters  Lsengde  i  Kometsoegeren." 

VIENNA.     HORNSTEIN.     (Annalen  der  k.  k.  Sternw.  in  Wien,  F.  III.  IX.  p.  177.) 

"Am  14  August  war  der  Comet  schon  sehr  hell,  und  trotz  seines  tiefen  Standes, 

und    des    storenden    Mondscheins  ein   Schweif   von   nahe    £    Grad    Lange    zu    er- 

kennen." 

1858.    August  19. 

OBSERVATORY  OF  HARVARD   COLLEGE.     G.  P.  BOND. 

"  Comet  much  brighter  than  when  last  observed  (August  5th).     Nucleus  equals 

a  star  of  the  7th  magnitude 

"  Comet  low  in  the  twilight,  red,  concentrated,  and  fiery,  with  traces  of  a  tail." 

For  remarks  upon  the  aspect  of  the  tail  in  this  early  stage  of  its  formation, 
see  Section  I.  pp.  2-8. 

POULKOVA.     0.   STRUVE.     (Pulk.  Beob.  des  Grossen  Cometen  1858,  p.   1.) 

"  Am  19  August,  erkannten  wir  ihn  zum  ersten  Mai  mit  blossem  Auge." 

This  is  the  earliest  notice  of  the  visibility  of  the  Comet  to  the  naked  eye ;  it 
was  not  generally  recognized  without  the  aid  of  a  telescope  before  the  end  of 
the  month. 

1858.    August  23. 

COPENHAGEN.     D'ARREST.     ( Oversigt  kgl.  danske  Videnskabernes   Sekkabs,   1858,  p.  209.) 

"  Kometen  var  betydeligen  tiltagen  i  Glands ;  Kjernen  lignede  i  Aften  i  Lysstyrke 
en  Stjerne  paa  fjerde  Stcerrelse." 

1858.     AugUSt  24.     (Plate  XLIX.  1,  and  Fig.  1.) 

COPENHAGEN.     D'ARREST.     (Oversigt  kgl.  danske  Videnskabernes   Selskabs,  1858,  p.  209.) 

"Kjaernen  syntes  i  Aften  sserdeles  skarpt  fremtrsedende.  Halens  Lsengde  henved 
6  Bueminuter ;  dens  hoeire  (oestlige)  Rand  var  noget  skarpere  begraendset  end  den 
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venstre  forangaaende ;  overhovedet  var  der  af  Halen,  formedelst  den  endnu  meget 
lyse  Baggrund,  kun  Kandene  synlige." 

Plate  XLIX.  1,  and  Fig.  1.  of  Section  I.  p.  4,  have  been  taken  from  D'Arrest's  figure. 

1858.    August  28. 

BERLIN.     BRUIINS.     (Astron.  Nachrichten,  1205,  p.  70.) 

"Am  289ten  Aug.  sah  ich  ihn  zuerst  mit  blossem  Auge,  er  stand  nicht  allzu  hoch 
und  Sterne  5ter  -  6ter  Grb'sse  in  seiner  Nahe  konnte  ich  eben  erkennen." 

This,  with  the  following,  are  the  earliest  notices  of  the  visibility  of  the  Comet 
to  the  naked  eye,  excepting  at  Poulkova,  where  it  was  seen  nine  days  earlier. 
It  was  seen  at  the  Observatory  of  Harvard  College  on  the  29th,  at  Kremsmun- 
ster  and  London  on  the  30th,  and  at  Copenhagen  on  the  31st. 

VIENNA.     WEISS.     (Annalen  der  L  k.   Sternw.  in   Wien,  F.  III.  IX.  p.   177.) 

a  Am  28  August  wurde  der  Comet  hier  zum  ersten  Male  mit  freiem  Auge 
gesehen." 

1858.    August  29. 

OBSERVATORY  OF  HARVARD   COLLEGE.     TUTTLE. 

"  Found  Donati's  Comet  in  strong  twilight ;  a  few  minutes  later  saw  it  distinctly 
with  the  naked  eye  as  bright  as  a  star  of  the  2  -  3d  magnitude  would  have 
been  at  the  same  altitude." 

1858.    August  30. 

OBSERVATORY  OF  HARVARD   COLLEGE.     G.  P.  BOND. 

tt  Nucleus  6"  in  diameter  and  very  bright." 

HODGSON.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  86.) 

"The  Comet  was  barely  visible  with  the  naked  eye,  though  easily  found  with 
an  opera-glass." 

KREMSMONSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  260.) 

"Bei  sehr  reinem  Himmel  Komet  sehr  hell,  bereits  mit  freiem  Auge  sichtbar. 
Die  Helligkeit  hat  sehr  stark  zugenommen ;  die  Mitte  des  Kometen  ein  fast  plane- 
tenartiges  Scheibchen." 

1858.     August  31.     (Plate  XLIX.  2,  and  Fig.  2.) 

COPENHAGEN.  D'ARREST.  (Oversigt  kgl.  danske  Videnskdbernes  Selskals,  1858,  p.  209.) 
"Halen  bar  siden  August  24  faaet  en  meget  betydelig  Udvikling  (Fig.  2); 
dens  hoeire  Rand  (i  Kikkerten)  viser  sig  skarpt  begraendset,  hvorimod  den  venstre 
udvaskede  Rand  ikke  frembyder  nogen  bestemt  Contour.  Kometen  var  paa  hiin 
Aften  godt  af  tredie  eller  fjerde  Stoerrelse,  men  paa  den  lyse  Himmelgrund 
begyndte  den  foerst  nu  at  vise  sig  for  det  blotte  GEie." 


SEPT.  1-2.]  NUCLEUS   AND   ENVELOPES.  177 

1858.    September  1. 

BKRI.IN.     FORSTER.     (Astron.  Nachrichten,  1205,  p.  68.) 

"  Positionswinkel  der  Schweif-Mitte  =  4°.95." 
1858.    September  2.  (Plate  XLIX.  3.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  damke   Videnskaberne*  Seltkabs,  1858,  p.  210.) 

"  Indeni  Kjaernen,  hvis  Diameter  skjcennedes  =  10",  skimtede  jeg  med  den  staer- 
keste  Forstoerrelse  Noget  sora  lignende  en  Stjerne  af  3-4de  Stcerrelse  paa  neppe 
mere  end  1  eller  2  Buesecunders  Diameter.  Halen,  der  nu  begyndte  at  vise  en 
betydelig  Boeining,  saaes  i  den  Fraunhoferske  Kikkert  omtrent  20  Minuter  lang ; 
i  Kometsoegeren  derimod  kunde  den  allerede  nu  foelges  over  halvanden  eller  maa- 
skee  to  Grader." 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  260.) 

u  Bei  sehr  reinem  Himmel  Komet  sehr  lichthell,  Kern  gut  markirt." 

POCLKOVA.    O.  STEUVE.     (PulL  JBeob.  des  Grossen   Cometen  1858,  p.  2.) 

« 20"  30m  —  20"  50m.  Der  Abstand  des  Kerns  vom  Siidende  des  Cometen  auf 
1'.5  geschatzt.  Die  Breite  des  Cometen  auf  dem  Parallel  des  Kerns  betragt  3'.5. 
Die  mittlere  Richtung  des  Schweifs,  in  wenigen  Minuten  Abstand  vom  Kern,  wurde 
gemessen;  auf  der  vorangehenden  Seite  zu  350°.9,  auf  der  nachfolgenden  zu  21°. 7. 
Der  Durchmesser  des  kreisrunden  Kerns  geschatzt  auf  2" -3". 

"  Anmerkung.  Eine  wahrend  der  Beobachtung  eilig  hingeworfene  Skizze  stimmt 
mit  diesen  Angaben  sehr  gut  uberein,  und  deutet  zugleich  darauf  hin  dass  ein 
dunklerer  Zwischenraum  in  der  Mitte  des  Schweifs  schon  in  3'  Entfernung  vom 
Kern  bemerkt  wurde." 

% 

POULKOVA.     WINNECKE.     (Pulk.  Seob.  des   Grossen   Cometen  1858,  pp.  19,  20.) 

"  21b  Sternz.  Der  Comet  stand  heute  in  der  Nahe  von  46  und  47  Fl.  Leon, 
min.,  so  dass  die  Helligkeit  des  Kernes  bequem  und  sicher  mit  diesen  Sternen 
verglichen  werden  konnte.  Im  Sucher  macht  der  Kern  einen  etwas  starkern 
Liehteindruck  als  47  Fl.,  nach  Argelander  6ter  Grosse,  und  nach  Art  der  verander- 
lichen  Sterne  mit  einander  verglichen,  wiirde  ich  den  Kern  4-5  Stufen  heller 
schatzen.  Er  war  sehr  betrachtlich  schwacher  als  46  FL,  4  Grosse  nach  Arge- 
lander. Dem  blossen  Auge  erscheint  der  Kopf  des  Cometen  viel  heller  als  46  Fl. 
Als  der  Comet  und  Cor  Caroli  gleiche  Hohe  hatten,  waren  sie  fur  das  blosse 
Auge  an  Helligkeit  nahe  gleich,  Cor  Caroli  ein  wenig  heller." 

(Ibid.,  p.  21.) 

"Im  Anfange  meiner  Beobachtungen  mittelst  des   Heliometers  zeigte  der   Kopf 
23 
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des  Kometen  keine  auffallenden  Erscheinungen ;  der  Kern  hob  sich  als  eine  sehr 
plotzlich  bedeutend  hellere,  schlecht  begranzte,  planetarische  Scheibe  von  einem 
ziemlich  gleichmassig  hellen  NebelstofFe  ab,  der  in  der  Richtung  zur  Sonne  gut 
begranzt  erschien  und  gegen  anderthalb  Minuten  vom  Kerne  abstand ;  die  aussere 
Begranzung  hatte  eine  annahernd  parabolische  Kriimmung." 

(Ibid.,  pp.  27,  28.) 

"  Ueber  Ausdehnung  und  Aussehen  des  Schweifes  ist  heute  Nichts  notirt,  der 
Positionswinkel  p  des  Schweifes  ist  zu  drei  verschiedenen  Malen  gemessen  und  die 
geringe  Uebereinstimmung  der  Resultate  beweist,  dass  die  Auffassung  der  Mittel- 
linie  des  Schweifes  grossere  Schwierigkeiten  gemacht  hat,  als  an  spatern  Tagen. 
Ich  bemerke  hier  gleich  zu  Anfange  der  Bestimmungen  iiber  die  Richtung  des 
Schweifes,  dass  Ich  mich  immer  bestrebt  habe,  die  Mittellinie  der  Figur  desselben 
einzustellen.  Bei  andern  bekannt  gewordenen  Messungsreihen,  die  denselben  Ge- 
genstand  betreffen,  ist  die  Richtung  des  dunklen  Raumes,  im  Schweife  eingestellt, 
welche  mit  der  von  mir  gemessenen  Richtung  keineswegs  zusammenfiel.  Die  zu 
den  Betrachtungen  und  Messungen  iiber  den  Schweif  angewandte  Vergrosserung 
des  Heliometers  war  fast  immer  die  schwachste  vorhandene ;  nur  wenige  Male 
sind  starker  vergrossernde  Oculare  angewandt.  Das  schon  friiher  erwahnte  Netz 
aus  dicken  Metallfaden  machte  die  Bestimmung  der  Richtung  des  Schweifes 
ziemlich  leicht,  da  sie  auf  dem  hellen  Grunde  immer  vortrefflich  ohne  jegliche 
Beleuchtung  sichtbar  waren ;  nur  zweimal  habe  ich  mich  des  eigentlichen  Helio- 
meterapparates  bedient,  um  die  Richtung  des  Schweifes  zu  bestimmen.  Ich  fand 
dass  die  Sicherheit  der  Beobachtungen  damit  durchaus  nicht  grosser  war ;  denn 
die  Helligkeit  des  Kopfes  iiberwog  das  Licht  des  Schweifes  in  den  entferntern 
Partien  zu  sehr.  Wohl  aber  war  der  dadurch  herbeigeflihrte  Zeitverlust  ein  so 
bedeutender,  dass  bei  der  kurzen  Dauer  der  vortheilhaften  Sichtbarkeit  des  Gome- 
ten,  zumal  in  den  letzten  Tagen  seiner  Erscheinung,  die  nothige  Zeit  nur  durch 
Aufopferung  anderer  Bestimmungen  hatte  gewonnen  werden  konnen. 

Die  Messungen  vom  2  Sept.  siud: 

Pulk.  Sternz.  20h  35m  p  =  5°.35     4  Beob. 
0    24  0.98     5     « 

0    51  5. 77     3    « 

"Die  letzte  Bestimmung  wurde  mit  dem  Heliometer  als  solchem  gemacht,  ist 
aber  nur  einseitig  gemessen,  wesshalb  ich  sie  im  Folgenden  nicht  weiter  gebrauchen 
werde,  sondern  als  Resultat  dieses  Abends  p  =  3°.16  fur  22h  29m  Sternz.  giiltig 
annehmen  werde." 
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1858.    September  3. 

FLORENCE.     DONATI.     (Bulletin   Obs.  Imp.  de  Paris.) 

"  Le  3  septembre  la  Comete  devint  visible  a  1'oeil  nu ;  et  a  1'aide  des  grossisse- 
ments  faibles  appliques  a  la  lunette,  on  apercevait,  au  milieu  de  la  tete  de  la 
Comete  une  sorte  de  noyau  sumsamment  defini  qui  possedait  une  lumiere  tran- 
quille,  et  dont  la  forme  etait  elliptique,  avec  le  grand  axe  perpendiculaire  a  la 
direction  de  la  queue,  dont  la  longueur  etait  alors  d'environ  2°.  Avec  les  forts 
grossisseinents  le  noyau  disparaissait  presque,  n'offrant  plus  alors  de  limites  dis- 
tinctes. 

"  Les  jours  suivants,  le  diametre  de  ce  noyau  suppose,  allait  toujours  en  decrois- 
sant,  et  sa  forme,  d'abord  elliptique,  se  modifiait.  Le  noyau  se  definissait  de  plus 
en  plus;  sa  lumiere  devenait  plus  vive,  et  la  nebulosite  qui  1'entourait  semblait 
se  dilater  successivement." 

GENEVA.     PLANTAMOUR.     (Note  sur  la  Comete  de  Donati,  p.  1.) 

"Des  le   3  septembre  j'ai  pu  distinguer  la  Comete  &  1'oeil  nu." 

1858.    September  4.    (Plate  XLIX.  4.) 

BERLIN.     FORSTER.     (Astron.  Nachrichten,  1205,  p.  67.) 

"Der  Comet  sehr  nahe  gleich  hell  mit  einem  Stern  4m.5." 

ALBANY.     SEARLE.     (Astron.  Journal,  119,  p.  182.) 

"  The  Comet  first  seen  with  the  naked  eye,  the  weather  having  been  cloudy 
since  August  24.  Mr.  Searle  estimated  the  appearance  as  being  like  that  of  a 
star  of  the  third  magnitude,  with  a  very  slight  tail." 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  deW   Osserv.  del  Cott.  Romano,  1859,  p.  12.) 

"  Tale  a  un  dipresso  si  conserv6  il  suo   aspetto  fino  al  4  settembre ;  allora  il  suo 

nucleo  era  divenuto  piu  deciso II  nucleo    per6   non  sosteneva  forti  ingran- 

dimenti  e  solo  coll'  applicarvi  300  gia  diveniva  sfumatissimo,  il  che  e  stato  sempre 
vero  durante  tutta  la  sua  apparizione.  Ci6  si  accorda  con  quello  che  pure  ha 
veduto  il  Signor  Donati  a  Firenze,  il  quale  nota  di  piu,  che  questo  supposto  nu- 
cleo andava  sempre  diminuendo  di  diametro  e  perdendo  la  sua  forma  apparente- 
mente  ellittica,  nel  mentre  che  venia  mostrandosi  piu  definite,  e  acquistando  luce 
sempre  piu  viva,  la  nebulosita  che  lo  circondava  dilatavasi  successivamente." 

POULKOVA.     WINNECKE.     (PuTJc.  Beob.  des   Grossen   Cometen,  1858,  p.  20.) 

«20h  9m  Sternz.  Comet  sehr  schon  gesehen ;  mit  der  starksten  335  f.  Ver- 
grosserung  ist  ein  schlecht  begranzter,  doch  entschieden  scheibenartiger  Kern  da. 
Durchmesser  nach  drei  gut  harmonirenden  Messungen  6".55  in  einer  Richtung 
nahe  senkrecht  auf  die  Schweifaxe." 
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(Ibid.,  p.  21.) 

"  Scheitelradius  der  Coma  1'.3." 

(Ibid.,  p.  28.) 

"  20"  29m  Sternz.  p  =  1°.54.     8  Ernst. 

"  Es  wurde  der  Positionswinkel  durch  Einstellen  des  Cometenkopfes  in  die  Mitte 
des  Schweifes  18'  vom  Kerne  entfernt,  gemessen." 

1858.    September  7. 

CAMBRIDGE,  ENG.     BRREN.     {Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 
"  Very  conspicuous  to  the  naked  eye,  being  nearly  of  mag.  2.     Long  and  broad 
tail  pointed   directly  north." 

BERLIN.     FORSTER.     (Astron.  Nachrichten,  1205,  p.  68.) 

"Positionswinkel  der  Schweif-Mitte  =  0°.50." 

(Ibid.,  P.  69.) 

"Durchmesser  des  Kerns  reducirt  auf  die  Entfernung  1  =  8".9." 

1858.     September  8.     (Plates  XXVII.  and  XLIX.  5.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske    Videnskabern.es  Selskabs,  1858,  p.  210.) 

"Kometen  saaes  meget  glimrende ;  Kjaernen  lignende  nu  en  Stjerne  af  tredie 
Stcerrelse,  og  om  end  den  stod  meget  lavt,  var  den  saerdeles  godt  og  skarpt 
synlig." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"The  Comet  was  followed  this  morning  in  the  great  refractor  up  to  17h  21m 
m.  s.  t.  Only  the  nucleus  of  3"  diameter,  and  a  little  nebulosity  extending  to  a 
diameter  of  5",  could  barely  be  distinguished  at  17h  17m.  When  the  Comet  was 
best  seen,  the  nucleus  was  8"  in  diameter,  remarkably  intense  and  star-like,  and  as 
bright  as  a  star  of  the  5th  magnitude  at  the  same  proximity  to  the  horizon. 
To  the  naked  eye  it  appeared  as  a  star  of  the  4th  magnitude,  with  a  brush 
of  light  2°  long.  The  nebulosity  on  the  side  towards  the  sun  was  very  faint  be- 
yond a  distance  of  1'  from  the  nucleus." 

HIGHBURY,  ENG.     BURR.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  26.) 

"The  nucleus  bright  and  stellar  in  appearance." 

An  engraving  of  the  telescopic  aspect  of  the    Comet  on  September  8th  (morn- 
ing of  September   9th)  will  be  found  on  Plate  XXVII.     The  apparent  right-hand- 
side  of  the  head  was  brightest,  as  stated  on  the  12th. 

1858.    September  10. 

PARIS.     CHACORNAC.     (Bulletin   Obs.  Imp.  de  Paris.) 

"J'ai    commence    le    10    septembre  a   observer  la   Comete    de   Donati    avec   la 
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grande  lunette  e'quatoriale  de  MM.  Secretan  et  Eichens  en  employant  des  gros- 
sissements  variant  de  60  a  770  fois ;  ces  grossissements  donnant  tous  de  belles 
images  des  etoiles. 

"  Le  10  septembre  le  noyau  de  la  Coinete,  examine  avec  le  plus  faible  gros- 
sissement,  paraissait  rond  et  tres-brillant;  la  chevelure  qui  1'enveloppait  etait  un 
faible  eclat ;  il  s'en  detachait  nettement  comme  un  disque  planete.  A  mesure  que 
Ton  appliquait  a  la  lunette  des  grossissements  de  plus  en  plus  forts,  cet  aspect 
se  modifiait;  une  nebulosite,  d'abord  faible,  grandissait  successivement,  a  tel  point 
qu'avec  le  grossissement  de  770  fois,  le  noyau  de  la  Comete  apparaissait  comme 
une  nebuleuse  ayant  seulement  une  concentration  de  matiere  a  son  centre. 

"A  1'ceil  nu,  le  noyau  environne  de  la  chevelure,  paraissait  d'un  eclat  au  moins 
egal  a  celui  des  etoiles  les  plus  brillantes  de  la  queue  de  la  grande  Ourse.  Des 
comparaisons  photometriques  directes  ont  montre  que  la  partie  la  plus  lumineuse 
du  noyau  vu  avec  le  faible  grossissement,  etait  cependant  d'un  eclat  inferieur  a 
celui  de  1'etoile  (v)  grande  Ourse.  Ce  ineme  jour,  la  lumiere  de  la  Comete  n'offrait 
pas  visiblement  de  lumiere  polarisee. 

"  La  chevelure  qui  entourait  le  noyau  de  la  Comete  ne  presentait  rien  de  re- 
marquable ;  elle  s'etendait  uniformement  de  part  et  d'autre  sans  presenter  de  dif- 
ferences d'eclat  nettement  accusees ;  sa  lumiere  faible  se  confondant  yradueUement 
avec  le  fond  sombre  du  del  sans  presenter  de  limitcs  tranchees." 

NEUCHATEL.     JEANJAQUET.     (Souvenirs  de  la   Comete  de  1858,  p.  4.) 

"Le  10  septembre  1858,  vers  7  heures  40  minutes  du  soir,  tout  pres  de  1'ho- 
rizon,  au  nord-ouest.  Noyau  marquant.  II  se  montre  aussi  visible  que  Megrez  de 
la  grande  Ourse,  et  si  Ton  tient  coinpte  des  positions  relatives,  on  ne  peut  que 
conclure  qu'il  est  tres-brillant." 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  260.) 

"Nach  mehreren  triiben  Abenden  erscheint  der  Komet  bedeutend  heller,  einem 
Sterne  dritter  Grosse  gleich." 

The  symptoms  preceding  the  formation  of  the  envelopes  may  be  referred 
to  the  period  between  the  llth  and  15th  of  September.  The  description  by 
Schwabo  on  the  llth  is  the  first  notice  which  I  have  met  with  of  a  peculiarity 
in  the  disposition  of  the  nebulosity  on  the  sunward  side  of  the  nucleus,  which 
soon  afterwards  became  a  well-marked  feature.  The  Comet  was  viewed  with 
powerful  telescopes  at  Paris  on  the  10th  and  llth,  and  at  Rome  on  the  llth, 
without  disclosing  the  aspect  which  it  presented  to  Schwabe.  The  allusion  made 
by  the  latter  to  the  comets  of  Halley  artd  Klinkerfues  seems  to  intimate  that  his 
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attention  may  have  been  directed  expressly  to  it  by  having  witnessed  similar 
phenomena  in  the  case  of  other  comets.  Yet  it  is  to  be  noted  that  on  the  12th 
we  have  observations  with  the  great  refractors  of  Cambridge  and  Poulkova,  and 
also  with  LasselPs  20-foot  reflector,  and  in  neither  case  is  this  peculiarity  re- 
marked ;  on  the  contrary,  Struve  states  expressly  that  no  trace  of  emissions 
(Ausstrahlungen)  of  nebulosity  from  the  nucleus  could  be  discerned.  Lassell's 
sketch  resembles  Plate  XXVII,  and  has  no  indication  of  the  outstreaming.  On 
i  the  13th  an  indistinctness  of  outline  of  the  nucleus  on  the  side  next  the  sun 
was  remarked  at  Berlin,  which  was  probably  a  precursor  of  the  envelope  forma- 
tion. The  evidence  on  the  14th  (Vienna),  on  the  15th  (Cambridge,  Eng.,  and  Ber- 
lin), and  on  the  16th  (Dorpat  and  Collegio  Romano),  becomes  more  decisive. 

1858.    September  11.    (Plate  XLIX.  6.) 

PARIS.     CHACOKNAC.     {Bulletin   Obs.  Imp.  de  Paris.) 

"Le  11  septembre,  la  Comete  n'offre  rien  de  remarquable.  Son  noyau,  qui 
parait  plus  brillant  que  le  10,  est  observe  de  nouveau  avec  les  forts  grossisse- 
ments;  il  presente  les  memes  apparences  que  la  veille.  II  est  compare  photo- 
metriquement  &  la  lumiere  de  la  chevelure.  La  partie  sud  de  celle-ci  est  trouvee 
plus  brillante  que  la  partie  nord,  et  son  intensite  totale  est  une  fraction  minime 
de  1'intensite  lumineuse  du  noyau." 

DESSAU.     SCHWABE.     (Astron.  Nachrichten,  1165,  p.  205.) 

"  Mit  30  mal  Vergr.  erschien  der  Kern  scheibenformig,  nur  an  der  dem  Schweife 
zugewendeten  Seite  scharf  begrenzt,  und  mit  einem  gelblichen  Lichte.  Der  Schweif 
war  weiss,  streifig,  etwas  nach  links  im  astron.  Fernr.  gekrummt  und  auf  seiner 
rechten  convexen  Seite  heller;  sein  Licht  war  veranderlich,  bald  heller,  bald  mat- 
ter. Von  der  linken  Seite  des  Kopfes  im  astr.  F.  ging  ein  ausserst  matter,  kurzer 
Nebenschweif  aus,  der  mit  der  Axe  des  Hauptschweifes  einen  Winkel  von  45  bis 
50  Grad  machte,  aber  schon  am  andern  Tage  verschwunden  war,  und  nicht  wieder 
sichtbar  wurde.  Mit  96  m.  Verg.  wurde  der  Kern  kleiner,  nach  der  Sonne  zu 
ging  ein  Lichtstrom  aus,  dessen  haarfb'rmige  Streifen  sich  bogenformig  zuriick- 
krummten,  und  mit  dem  Schweife  sich  vereinigten,  oder  vielmehr  ihn  bildeten. 
Hierdurch  trat  eine  Aehnlichkeit  mit  dem  ffattey-schen  und  J£lmkerfues-chen  Co- 
meten  ein.  Mit  144  m.  V.  war  der  Kern  nur  noch  ein  Punkt,  der  sich  mit  216  m. 
V.  in  eine  dichte  Lichtmasse  aufloste." 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  deW   Osserv.  del  CoH.  Romano,  1859,  p.  13.) 
"  Agli  11  settembre  la  cometa    era  gia    visibile    ad  occhio   nudo    e   la  coda   era 
quale  si    vede   nella   fig.  ...  (Plate  XLIX.   6.),    senza   che    pero    appaia   in    essa 
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nessuna  irregolarita  dalla  parte  del  sole,  e  solo  il  nucleo  trovavasi  notabilmente 
eccentrico,  1'  angolo  di  posizione  della  coda  4°  42'  circa." 

The  figure  referred  to  shows  nothing  of  the  phenomenon  described  by  Schwabe. 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen,   Cometen  1858,  p.  20.) 

"  20h  10m  Sternz.  Der  Kern  ist  eine  gut  begriinzte  planetarische  Scheibe,  die 
vielleicht  ein  wenig  heller  in  der  Mitte  ist.  Durchmesser  7".47.  2  Beob." 

(Ibid.,  p.  28.) 

«20h  10m  Sternz.   p  =  356°.89.     6  Beob." 
1858.    September  12.    (Plate  XLIX.  7,  8.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"A  rapid  increase  of  brightness  and  length  of  tail;  the  latter  covers  an  arc 
of  6°  in  the  Comei>seeker,  and  4°  to  .the  naked  eye.  The  intensity  as  well  as 
the  quantity  of  light  emanating  from  the  nucleus  are  the  most  distinctive  features. 
To  the  naked  eye,  aided  by  the  light  of  the  envelope  and  contiguous  part  of  the 
tail,  it  was  as  bright  as  a  star  of  the  third  magnitude.  In  the  telescope  the  light, 
concentrated  within  a  circle  of  10"  diameter,  resembles  that  of  a  star  of  the  fifth 
or  sixth  magnitude,  diffused  over  an  equal  space.  It  seems  that  a  portion  of  the 
envelope  and  tail  between  a  and  b  is  brighter  than  the  rest.  (The  diagram  re- 
ferred to  shows  that  the  apparent  right-hand,  or  north-following  side  of  the  head 
of  the  Comet  and  of  the  tail  is  intended.)  I  noticed  a  similar  deviation  from 
symmetry  on  the  morning  of  the  8th -9th." 

HIGHBURY,  ENG.     BURR.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  26.)  , 

"  The  Comet  had  wonderfully  increased  in  brilliancy.  The  nucleus  was  more 
planetary  and  discoid  in  character,  of  a  golden  tint,  and  having  the  coma  or  nebu- 
lous haze  extending  round  it  on  one  side,  and  stretching  away  to  a  tail  of  about 
33  in  length  in  the  opposite  direction.  There  was  a  well-marked,  comparatively 
dark  separation  between  the  nucleus  and  the  exterior  outline  of  the  head,  and 
the  sides  of  the  tail  were  more  brilliant  than  the  central  portions,  conveying  the 
impression  that  the  bright  nucleus  was  near  the  extremity  of  a  nebulous,  tubular 
envelope,  with  slightly  divergent  sides,  and  therefore  approximating  to  a  funnel 
shape.  The  growth  of  the  tail  now  became  exceedingly  rapid ;  and  the  brilliancy 
of  the  head  increased  likewise,  it  being  but  little  inferior  to  that  of  the  stars 
composing  the  tail  of  Ursa  Major." 

HADDENHAM,  ENG.     DAWES.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  88.) 

"Sky  remarkably  clear.     Cornet  found  with  the  equatorial    at  6h  43mv  G.  M.  T., 

and    was    at  that  time  well    and    easily   seen The  nucleus  appears  quite 

planetary." 
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OBSERVATORY  OP  HARVARD  COLLEGE.     HALL. 

"  Saw  Donati's  Comet  this  morning  at  half  past  three  o'clock.  To  the  naked 
eye  the  nucleus  appeared  as  bright  as  a  star  of  the  second  magnitude,  and  the 
tail  from  five  to  six  degrees  long." 

BRADSTONES,  ENG.     LASSELL.     (Monthly  Notices  Royal  Aslr.  Soc.,  Vol.  XIX.  p.  21.) 

"The  time  of  observation  was  1858,  September  12,  from  8  to  9  P.  M.  The 
Comet  was  first  viewed  with  the  20-foot  equatorial,  with  a  power  of  155,  having 
a  field  of  19'.1  in  diameter. 

"  Nucleus  estimated  to  be  10"  diameter,  remarkably  well  defined.  Its  appearance 
reminded  me  of  the  disk  of  the  planet  Uranus  in  this  telescope  with  a  power  of  400, 
when  the  atmosphere  was  unfavorable  enough  to  make  the  edge  of  the  disk  soft.  A 
slight  bifurcation  was  suspected  at  about  10'  from  the  nucleus,  but  was  not  fully 
ascertained.  Breadth  of  the  tail  about  12'.  Edge  of  the  tail  on  the  side  towards 
which  the  Comet  was  advancing  obviously  brighter  than  the  opposite  edge 

"  The  Comet  was  also  viewed  with  a*  refractor  of  2.6  inches  aperture,  and  power 
35,  with  a  field  of  76' 

"  The  nucleus  in  this  telescope  seemed  bright,  but  rather  stellar  than  planetary." 

POULKOVA.     O.  STRUVE.     (Pulk.  Beob.  des   Grossen   Gometen  1858,  p.  2.) 

"21h  30m.  Der  Himmel  leicht  bewolkt,  aber  der  Schweif  konnte  durch  zwei 
Durchmesser  des  Suchers  verfolgt  werden.  Aus  Ablesungen  am  Declinations- 
kreise  wurde  seine  Lange  2°.5  gefunden.  Der  Schweif  auf  der  vorangehenden 
Seite  ein  wenig  concav  ausgebogen  und  weniger  scharf  begranzt  als  auf  der 
nachfolgenden.  Der  Kern  erscheint  elliptisch,  die  grosse  Achse  auf  6"  geschatzt 
unter  dem  Positionswinkel  7°.7,  die  kleine  Achse  3".5.  Keine  Spur  von  Ausstrah- 
lungen  am  Kern.  Abstand  des  Kerns  von  der  siidlichen  Begranzung  der  Nebel- 
masse  zu  ein  Viertel  Feld  von  Vergr.  III.  oder  zu  1'.7  geschatzt.  Auf  dem  Parallel 
des  Kerns,  Breite  der  Nebelmasse  =  0.6  Feld  von  Vergr.  III.  oder  4'.0. 

"  Anmerkung.  Die  bemerkte  Ellipticitat  des  Kerns  ist  moglicherweise  durch 
seine  nur  wenige  Grade  betragende  Erhebung  uber  dem  Horizon te  hervorgebracht. 
Eine  beigefligte  Skizze  zeigt  den  Cometen  viel  mehr  in  die  Lange  gestreckt  als 
am  2  September." 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  pp.  20,  21,  28.) 

"  Im  Sucher  ist  der  Kern  fast  genau  so  hell,  als  |  Ursae  maj.,  betrachtlich  schwa- 
cher  als  v  Ursas.  Den  ersten  nennt  Argelander  4.3m,  den  zweiten  3.4™.  Durch- 
messer =?  7".29.  4  Beob.  Der  Kern  scheint  genau  kreisfdrmig  zu  sein." 

"  Scheitelradius  der  Coma  1'.7." 

«20h  15m    Sternz.  p  =  354°.15.     6  Beob." 
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1858.    September  13. 

CAMBRIDGE,  ENG.     BREEN.     {Monthly  Notice*  Royal  Astr.  Soc.,  Vol.  XIX.  p.  1C.) 

"  The   nucleus  beautifully  sharp  and  stellar." 

BERLIN.     BRUHNS.     (Astron.  Nachrichten,  1161,  pp.  137,  138.) 

"Die  von  Herrn  Pape  angedeutete  Unbestimmtheit  des  Koraetkerns  nach  der 
der  Sonne  zugekehrten  Seite,  ~wo  sich  eine  Art  Ausstrahlung  zeigt,  wurde  hier  von 
Dr.  Forster  und  mir  schon  am  13ten  Sept.  bemerkt." 

PARIS.     CIIACORNAC.     (Bulletin   Obs.  Imp.  de  Paris.) 

u  Le  13  septembre,  1'eclat  du  noyau  a  et6  compar6  photometriquement  a  celui 
d'une  etoile  de  7me  a  8me  grandeur.  L'intensite  lumineuse  du  noyau  et  celle  de  la 

chevelure  de  la  comete  ont  ete  aussi  comparees." 

• 

BERLIN.     FORSTER.     (Astron.  Nachrichten,  1205,  p.  67.) 

u  Selbst  mit  GOOfacher  Vergrosserung  noch  eine  verwaschene  Scheibe.  In  der 
Richtung  50°  wurde  eine  Verlangerung  des  Kerns  wahrgenommen." 

(Ibid.,  p.  68.) 

«  Positionswinkel  der  Schweif-Mitte  =  352°.25." 

(Ibid.,  p.  69.) 

u  Durchmesser  des  Kerns  reducirt  auf  die  Entfernung  1  =  7". 7." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  310.) 

"  Sept.  13  sah  ich  ihn  zuerst,  jedoch  nur  bei  schwachen  Vergrosserungen  eines 
3£  fiiss.  Fraunhofer.  Die  kernartige  Verdichtung  schien  mir  nichts  Auffalliges  zu 
zeigen,  sie  war  nach  alien  Seiten  von  einer  hellen  Coma  umgeben,  die  nach  der 
der  Sonne  entgegengesetzten  Seite  in  den  Schweif  iiberging." 

SPALDING,  ENG.     SELBT.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  27.) 
"A  sudden   and   momentary   emanation    from    the   nucleus   was   remarked.     At 
first  it  was  supposed  to  be  due  to  atmospheric  causes;  but  from  its  recurring  in 
precisely  the  same  form,  the  author  felt  convinced  that  it  was  really  attributable 
to  a  change  in  the  nucleus. 

"Appearances  of  a  similar  nature  continued  to  be  observed  during  the  visi- 
bility of  the  Comet." 

POULKOVA.    O.  STRUVE.     (PuOc.  Beob.  des  Grossen  Cometen  1858,  p.  2.) 

« 19h  4Qm  Bei  hoherem  Stande  des  Cometen  ist  der  Kern  sehr  schlecht  be- 
gr'anzt.  Was  etwa  als  Kern  zu  bezeichnen  ware,  zeigt  keine  sichere  Abweichung 
von  der  Kreisform.  Der  Durchmesser  dieses  Kreises  ist  nur  auf  4"  bis  5"  zu 
sch'atzen." 

24 
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POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  p.  20.) 

"  19h  40m  Sternz.  Gleich  beim  Hineinsehen  in  das  Fernrohr  erscheint  mir  die 
planetarische  Scheibe  erheblich  kleiner,  als  die  Tage  vorher,  was  die  Messungen 
bestatigen.  Kern  gut  begranzt.  Durchmesser  in  der  Richtung  des  Schweifes  4".03, 
4  Beob.  Senkrecht  auf  diese  Richtung  4".43.  4  Beob." 

(Ibid.,  p.  28.) 

«20h  10m    Sternz.   p  —  354°.46.     1  Beob." 
1858.    September  14. 

PARIS.     CHACORNAC.     (Bulletin  Obs.  Imp.  de  Paris.) 

"Le  14,  des  observations  analogues  constatent  que  la  lumiere  de  la  portion  sud 
de  la  chevelure  continue  d'etre  plus  brillante  que  celle  nord. 

"  La  Comete,  examinee  dans  la  grande  lunette  depourvue  de  tout  oculaire,  avec 
un  polariscope  Savart,  offrait  des  traces  de  polarisation  sensibles  seulement  dans 
la  portion  de  la  queue  la  plus  voisine  du  noyau." 

MARKREE.      GRAHAM.     (Obs.  of  Donates   Comet,  1858,  Markree,  p.  6.) 

u  The  nucleus  of  the  Comet  was  clear,  but  ill-defined ;  about  the  brightness  of 
a  3d  mag.  star ;  tail  about  five  degrees  long.  A  small  star  was  visible  through 
the  axis  of  the  tail  half  a  degree  from  the  nucleus." 

VIENNA.     WEISS.     (Annalen  der  k.  k.  Sternwarte  in   Wien,  F.  III.  IX.  p.  177.) 

"Am  14  September  gegen  Mittag  wurde  der  Comet  aufgesucht,  konnte  aber 
trotz  seines  sehr  gunstigen  Standes  nahe  am  Zenith  nicht  gesehen  werden.  Abends 
wurde  er  um  6h  32m  m.  Z.  mit  dem  6zolligen  Refractor  schon  sehr  gut  gesehen. 
Bei  vorgeriickter  Dammerung  beobachtete  ich  zum  ersten  Male  die  Ausstrb'mung 
aus  dem  Kerne ;  der  Glanz  des  Kernes  bei  zunehmender  Dunkelheit  erschwerte 
die  Wahrnehmung  des  Phanomens." 

1858.    September  15. 

CAMBRIDGE,  ENG.    BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 

"  A  fan-shaped  tail  to  the  nucleus,  opposite  to  the  tail  of  the  Comet.  A  sketch 
exhibited  the  nucleus  round,  with  two  projections  turned  from  the  tail,  and  equally 
inclined  to  its  axis." 

FLORENCE.     DONATI.     (Bulletin  Obs.  Imp.  de  Paris.) 

"Apres  la  mi-septembre,  la  queue  comme^a  a  se  montrer  partagee  en  deux, 
suivant  sa  longueur.  Les  deux  bandes  lumineuses  etaient  d'inegale  epaisseur,  et 
la  partie  sombre  qui  les  separait,  tres-foncee  pres  du  noyau,  s'eclairait  peu  a  peu 
en  s'en  eloignant,  et  finissait  par  se  confondre  avec  les  parties  les  plus  eloignees 
et  les  moins  eclairees  de  bandes  claires.  Cette  division  de  la  queue  n'est  plus 
visible  a  present  (19  octobre)." 
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BERLIN.     FOUSTER.     (Astron.  Nachrichten,  1205,  p.  67.) 

"Sehr  deutliche  Ausstromung  nach  der  Richtung  (80°),  ebenso  der  helle  Strahl 
nach  der  Richtung  50°  sehr  deutlich." 
(Ibid.,  pp.  68,  69.) 

"  Positionswinkel  der   Schweif-Mitte  =  352°  .57." 
u  Durchmesser  des  Kerns  reducirt  auf  die  Entfernung  1  =  9".l." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  310.) 

"  Sept.  15  sah  ich  in  demselben  Fernrohr  die  Erscheinung  des  Cometen  ahnlich 
wie  am  13ten.  Bei  Anwendung  starkerer  Vergrosserungen  bemerkte  ich  einen 
kleinen  Kern  im  Mittelpunct  des  dichtesten  Theils  der  Coma." 

1858.    September    16.    (Plate  XLIX.  9,  10.) 

DORPAT.     MADLER.     (Beob.  der  Kaiserl.  Sternw,  Dorpat,  XV.  pp.  35,  36.) 

"  Der  Comet  erschien  init  einen  gut  begrenzten  Kerne,  an  Helligkeit  mit  freiem 
Auge  =  2m  geschatzt ;  Durchm.  des  Kerns  nach  Schatzung  5".  Nach  der  Mitte 
eine  geringe  Verdichtung.  Der  ziemlich  gut  begrenzte  Schweif  6-8°  lang.  Nach 
der  entgegengesetzten  Seite  aus  dem  Kopfe  heraus  eine  facher-  oder  buschelfbr- 
mige  Ausstrahlung  von  rothlicher  (?)  Farbe  und  merklich  heller  als  die  umgeben- 
den  Schweiftheile.  Der  Schweif  umgiebt  den  Kern  mit  parabolischer  Kriimmung, 
und  seine  Begrenzung  um  den  Apex  herum  erscheint  ganz  scharf." 

COLLEGIO  ROMANO.     SECCDI.     (Mem.  delT  Osserv.  del  Cott.  Romano,  1859,  p.  13.) 

"II  16  settembre  si  videro  cominciate  le  sue  fasi  piu  singolari :  'Due  getti 
divergent!  di  luce  partivano  dal  nucleo,  e  quest!  giunti  alia  piccola  distanza  di 
circa  un  diametro  del  nucleo  medesimo,  si  ripiegavano  indietro  bruscamente  per 
andare  a  formare  la  coda.'  L'  apparenza  era  perfettamente  quella  di  due  ciocche 
di  capelli  rigidi  rovesciati  indietro  con  piegatura  quasi  angolare :  v.  fig.  .  .  .  (Plate 
XLIX.  9.)  Queste  apparenze  non  sono  nuove ;  e  noto  che  anche  la  cometa  di 
Halley  ne  presento  delle  simili  e  pu6  vedersi  la  figura  ne'  disegni  di  Schwabe 
riportati  anche  nell'  Astronomia  popolare  di  Arago,  torn.  2,  p.  384." 

The  first  notice  of  the  faint  external  envelope,  "  Umhvillung,"  occurs  on  the  16th 
by  Winnecke  at  Poulkova.  Its  faintness  and  distance  from  the  nucleus  caused  it 
to  be  overlooked  by  the  generality  of  observers,  through  the  whole  apparition. 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  20.) 

"  Dem  blossen  Auge  macht  der  Kern  den  Eindruck  eines  Sternes,  heller  als 
die  glanzendsten  der  betrachtlich  hoher  stehenden  Barensterne.  Im  Sucher  scheint 
der  Kern  so  ziemlich  die  Helligkeit  von  v  Ursae  maj.  zu  haben,  doch  ist  die 
Vergleichung  ausserordentlich  schwierig  wegen  der  grossen  Verschiedenheit  des 
zu  vergleichenden  Lichtes.  Oben  erscheint  er  etwas  rothlich,  wahrscheinlich  eine 
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Folge  der  Diffraction.  Durchmesser,  wie  immer,  wo  nicht  ausdrucklich  das  Ge- 
gentheil  bemerkt  ist,  in  der  Eichtung  des  Schweifes  =  3".46.  2  Beob." 

(Ibid.,  pp.  21,  22.) 

"  Das  Aussehn  des  Schweifes  und  der  Coma  hat  sich  nicht  unwesentlich  veran- 
dert.  Wahrend  friiher  keine  irgend  erhebliche  Lichtansammlung  stattfand,  ist 
heute  die  folgende  Seite  des  Kopfes  bedeutend  heller  als  die  vorhergehende.  Der 
Kern  ist  umgeben  von  einer  sehr  hellen  Nebelmasse,  die  in  der  dem  Schweife 
entgegengesetzten  Kichtung  sich  auf  etwa  40"  vom  Kerne  entfernt,  dann  umbiegt 
und  den  eigentlichen  Schweif  bildet.  Ausserdem  bemerke  ich  eine  zweite  sehr 
viel  schwachere  Umhiillung,  die  sich  etwa  2'.5  in  der  Richtung  zur  Sonne  voni 
Kerne  entfernt,  und  die  hellere  Nebelmasse  umgiebt,  so  aber,  dass  sie  auf  der 
nachfolgenden  Seite  erheblich  breiter  ist,  als  auf  der  vorhergehenden.  Dort  un- 
terscheidet  man  sie  in  einigen  Minuten  Abstand  vom  Kopfe  nicht  mehr,  wahrend 
sie  hier  auf  ein  halbes  Feld  der  60f.  Vergr.  (13')  zu  verfolgen  ist.  Siehe  Skizze 
flir  Sept.  16.  (Plate  XLIX.  10.)  Diese  Umhiillung  scheint  mir  in  siidostlicher 
Richtung  etwas  aufgewulstet  zu  sein.  Im  Durchschnitte  des  Kernes  ist  die  helle 
Nebelmasse  1'.5  breit,  die  schwache  aber  gegen  4'. 

« 22h  5m  Sternz.  Im  Cometensucher  bemerkt  man  von  diesen  Eigenthihnlich- 
keiten  des  Kopfes  Nichts." 

(Ibid.,  P.  28.) 

«20h  50m  Sternz.  p  =  354°.77.     6  Beob." 

(Ibid.,  p.  46.) 

"  Am  16  Sept.  bemerkte  ich  zuerst,  dass  der  Kopf  des  Cometen  eingehiillt  war 
in  eine  sehr  zarte,  blauliche  Nebelmasse,  deren  Wahrnehmung  in  Vergleich  mit 
der  Sichtbarkeit  des  hellen  Nebelstoffes,  der  den  Kern  in  parabolischer  Form  um- 
gab,  und  den  eigentlichen  Schweif  bildete,  Schwierigkeiten  machte,  so  dass  ich  im 
Cometensucher  an  diesem  Abende  noch  Nichts  davon  bemerken  konnte,  obgleich 
ich  das  Dasein  am  Heliometer  bei  schwacher  Vergrb'sserung  kurz  vorher  constatirt 
hatte.  Der  aussere  Umriss  hatte  gleichfalls  eine  parabolische  Form ;  von  einer 
scharfen,  bestimmten  Begranzung  war  jedoch  keine  Rede.  In  der  Richtung  zur 
Sonne  entfernte  sich  die  Umhiillung  betrachtlich  weiter  vom  Kerne  des  Cometen, 
als  der  helle  Schweifnebelstoff,  erreichte  jedoch  den  grossten  Abstand  von  dem- 
selben  nicht  in  dieser,  sondern  in  einer  etwa  30°  verschiedenen  Richtung,  wodurch 
die  Lage  zu  Kern  und  Hauptschweif  unsymmetrisch  wurde.  Die  Schenkel  des 
Schweifes  divergirten  starker,  als  die  der  schwachen  Umhullung,  so  dass  jene  sich 
in  geringer  Entfernung  unterhalb  des  Kopfes  schon  an  den  Schweif  anschloss 
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und  nicht  welter  von  ihm  zu  unterscheiden  war,  eine  Entfernung,  die  aber  ver- 
mbge  der  erwahnten  Nichtsymmetrie  versckieden  war  auf  den  beiden  Schweif- 
asten." 

1858.    September  17. 

OBSERVATORT  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  To  the   naked  eye,  the  head  appears  as  a  star  of  the  2d  magnitude 

The  south-following  side  of  the  envelope  and   tail  is  evidently  the  brightest." 
The  Comet  was  seen  also  on  the   18th,  but  no  other  peculiarity  was  noticed. 

DORPAT.     MADLER.     (Beob.  der  Kaiserl.  Sternw.  Dorpat,  XV.  p.  86.) 

"Messung  des  Kopfes :  18h  29' 3".463. 

Um  18h  30'  Stz.  die  Ausstrahlung  schon  sichtbar,   doch   noch  nichts  vom  Schweife. 

Fur  die  Richtung  der  Mitte  der  Ausstrahlung  erhielt  ich  182°  30' 

"Um  19h  40m  Richtung  der  Ausstrahlung  185°  52';  des  Schweiis  354°  42' 

"  Am  folgenden  Morgen  beobachtete  ich  den  Cometen,  um  die  Dauer  seiner 
Sichtbarkeit  zu  bestimmen,  wozu  es  nb'thig  ward  nach  Kr.  0.  umzulegen. 

Messungen  des  Kopfs:  4h  45' 3".566. 

Die  Ausstrahlung  noch  schwach  sichtbar,  doch  keine  Spuren  des  Schweifs. 
Stz.  5h     5m  12'  der  Comet  schon  schwach. 

5    15     40    '"         "        kaum  noch  sichtbar. 
5    17     40  Letzter  Blick  im  Moment  des   Oaufganges." 
ALTONA.     PAPE.     (Astron.  Nachrichten,  11  CO,  p.  127.) 

"Schon  Sept.  17  glaubte  ich  bei  hinreichend  starker  Vergrb'sserung  am  Kern 
des  Cometen  eine  gegen  den  Scheitel  der  Coma  gerichtete  Verlangerung  zu  be- 
merken." 

(Ibid.,  1172,  p.  310.) 

"Sept.  17  betrachtete  ich  den  Cometen  gemeinschaftlich  mit  Herrn  Paschen  in 
Schwerin  bei  verschied'enen  Vergrdsserungen  eines  4|-  ff.  Fraunhofer.  Es  schien 
mir,  als  ob  am  Kern  (im  umkehrenden  Fernrohr)  etwas  nach  links  von  der  Rich- 
tung zum  Scheitel  der  Coma  eine  Verlangerung  in  Gestalt  einer  kleinen  Ausstrb- 
mung  sichtbar  sei.  Jedoch  war  die  Aufstellung  des  Fernrohrs  nicht  hinreichend 
fest,  um  mit  Ruhe  die  Erscheinung  auffassen  zu  konnen.  Die  Richtung  der  Aus- 
strbmung  mochte  etwa  10°  nach  links  von  der  Richtung  zum  Scheitel  der  Coma 
geneigt  sein." 
"  POULKOYA.  0.  STRUVE.  (Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  2.) 

«2Qh  Om.  Der  Kern  auf  3" -4"  im  Durchmesser  geschatzt,  kreisrund  aber  nicht 
sehr  bestimmt.  Abstand  des  Kerns  von  der  Spitze  des  Nebels,  kaum  0'.5,  aber 
ein  schwacherer  Nebeldunst,  etwas  langlich  in  der  dem  Schweif  entgegengesetzten 
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Richtung,  bis  auf  3'  Abstand  vom  Kern  erkannt.  Letzteres  war  schon  von  mir 
am  Abend  vorher  an  einem  dreifussigen  Munchener  Fernrohr  bemerkt.  Der  Schweif 
auf  der  vorangehenden  Seite  viel  schwacher  und  unbestimmter  als  auf  der  nach- 
folgenden;  in  der  Mitte  zwischen  den  beiden  Schweif  halften  entschieden  dunklerer 
Zwischenraum,  der  nur  mit  schwacher  Nebelmasse  gefiillt  zu  sein  scheint." 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  p.  22.) 

"Auch  heute  ist  die  nachfolgende  Seite  des  Kopfes  die  hellere. 
L'ange   des    Scheitelradius    der    hellern   Nebelmasse   25",    Breite    im    Durchschnitt 

des   Kernes  1'.3. 
Lange  des  Scheitelradius  der  schwachen  Nebelmasse    3'.5,  Breite   im   Durchschnitt 

des   Kernes  4'. 

"  Es  bezog  sich  so  rasch  wieder,  dass  der  Durchmesser  des  Kernes  nicht  gemessen 
werden  konnte." 

(Ibid.,  p.  29.) 

« 20h     Om  Sternz.  p  =  355°.70.  2  Einst. 

0    15        «  355.80.  6  Einst. 

"  Es  bezog  sich  nach  den  beiden  ersten  Einstellungen  vollig,  wurde  aber  spater 
wieder  heiter,  so  dass  eine  neue  Messungsreihe  anzustellen  moglich  war." 

1858.    September  18.    (Plate  XLIX.  11.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske   Videnskabernes  Selskabs,  1858,  p.  212.) 

"Foruden  en  almindelig,  temmelig  jevn  fremskridende  Tiltagen  i  Kometens 
Glands  og  synlige  Stoerrelse,  iagttoges  der  heller  ikke  paa  denne  Aften  nogen 
synderlig  Forandring,  og  denne  Paastand  strider  ikke  mod  de  af  Andre  derom 
fremsatte  Bemaerkninger,  hvorefter  det  vel  boer  ansees  for  afgjort  at  der  foer  den 
21  September  aldeles  Intet  tydede  paa  den  saeregne  Udvikling,  som  Kometen 
senere  undergik.  Foerst  fra  den  Tid  af  daterer  sig  den  vigtige  Epoche  i  denne 
Komets  eiendommelige  Omdannelsesrsekke.  (Cfr.  G.  P.  Bond,  Account  of  Donati's 
Comet,  Cambridge,  1858,  pag.  10 ;  Peters  og  Pape  i  Astron.  Nachr.  Nr.  1160,  p.  127 
og  fl.  a  St.)" 

MARKREE.     GRAHAM.     (Obs.  of  Donati's  Comet,  1858,  Markree,  p.  6.) 

"  Nucleus  appeared  somewhat  elongated.  Light  of  Comet  much  stronger  on  the 
east  or  following  side." 

POULKOVA.     0.  STRTTVE.     (Pulk.  Beob.  des  Grossen   Cometen  1858,  p.  3.) 

"18"  50m-20h  10m.  Der  Kern  erscheint  bei  heller  Dammerung,  trotz  seines 
niedrigeren  Standes,  dem  blossen  Auge  heller  als  a  Ursse  Maj. 

"Am  Kern  erscheint,  erheblich  heller  als  der  iibrige  Comet,  ein  facherformiger 
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Ansatz,    durch    den    sich   in    zwei    Richtungen   hellere    Lichtstreifen   durchziehen. 
Abwechselnd   mit  Vergr.  II.  und  IV.  wurden  folgende  Schatzungen  erhalten : 
Durchmesser  des  Kerns  2". 
Abstand,  Kern  bis  Spitze  des  Cometen  25". 
Breite  der  Nebelmasse  auf  dem  Parallel  des  Kerns  1'.6. 

«  «  bei  4'  Abstand  vom  Kern  3'.0. 

Richtung  der  hellsten  Ausstrahlung  im  Facher  221°. 
Ausdehnung  derselben  12". 

Nachst  helle  Ausstrahlung  in  der  Richtung  142°. 
Richtung  der  aussersten  Spitze  des  Fachers 

auf  der  vorangehenden  Seite  246°. 
"      nachfolgenden  Seite    112°. 
Entfernung  der  Spitzen  vom  Kern  8". 

"  In  der  Entfernung  einer  Minute  vom  Kern  beginnt  die  Theilung  des  Schweifs. 
"Die  schwache  nach  Suden  gerichtete  Nebelhulle  hatte  ihre  grosste  Ausdehnung 
von  ungefahr  3',  in  der  Richtung   162°.     Auf  dem   Parallel   des  Kerns   war  sie  4' 
breit,  wovon  1'.5  auf  die  vorangehende  Seite,  2'.5  auf  die  nachfolgende  fallen." 
POULKOVA.     WINNECKE.     (Pulk.  JBeob.  des  Grossen  Cometen  1858,  p.  20.) 

"  D  =  1".63.  3  Beob.  bei  ruhiger  und  schemer  Luft.  Der  Kern  erschien  heute 
so  klein  dass  ich  den  vierfachen  Durchmesser  mass,  eine  Methode,  deren  Anwend- 
barkeit  Messungen  der  Jupitersatelliten  zeigen,  die  ich  auf  diese  Weise  am  Bon- 
ner  Heliometer  ausgefuhrt  habe.  Die  Begranzung  desselben  war  vortrefflichj  der 
Durchmesser  sicher  grosser  als  die  Scheibe  der  hellen  Barensterne." 
(Ibid.,  p.  22.) 

*  19h  30m  Sternz.  Das  Aussehen  des  Cometen  ist  iiberraschend,  vergl.  die  Figur 
fur  heute.  (Plate  XLIX.  11.)  Die  rechte  Seite  ist  viel  heller ;  wahrend  die  grb's- 
sere  Helligkeit  rechts  ziemlich  stetig  schwacher  wird,  je  mehr  man  sich  vom  Kerne 
entfernt,  hort  sie  links  eine  oder  anderthalb  Minuten  unter  dem  Kerne  fast  plb'tz- 
lich  auf. 

Den  Abstand  der  hellern  Nebehnasse  v.  Kerne  in  der  Richtung  des  Schweifes, 

schatze  ich  zu  20". 
Den    Abstand   der   schwachen    Nebelmasse   v.    Kerne    in    der   Richtung    des 

Schweifes,  schatze  ich  zu  2'.7. 

In  der  hierauf  senkrechten   Richtung   durch  den  Kern,  Breite  der  hellen  Ne- 
belmasse 1'.5. 

In  der  hierauf  senkrechten  Richtung  durch  den  Kern,   Breite   der  schwachen 
Nebelmasse  5'.5." 
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(Ibid.,  p.  29.) 

« 20"  10m  Sternz.  p  =  356°.31.     6  Beob." 

1858.    September  19. 

PARIS.     CHACOKNAC.    (Bulletin  Obs.  Imp.  de  Paris.) 

"Le  19  septembre,  1'aspect  de  la  Comete  a  un  peu  change.  La  lumiere  de  la 
chevelure  devient  plus  intense  sur  les  parties  nord  et  sud,  et  la  partie  sud  con- 
serve une  predominance. 

tt  Le  noyau  offre  un  diametre  plus  apparent,  qui  parait,  meme  avec  les  plus 
faibles  grossissements,  entoure  d'une  petite  nebulosite  sensiblement  plus  etendue 
dans  le  sens  oppose  a  la  queue.  Observe  avec  le  grossissement  de  770  fois,  le 
noyau  ne  perd  plus  aussi  completement  son  aspect  plane  taire. 

"  La  partie  tournee  vers  le  soleil  parait  etre  la   plus  nebuleuse. 

"  Le  noyau  n'occupe  pas  le  centre  de  la  chevelure ;  il  est  plus  rapprochfe  de  la 
limite  nord  que  de  la  liinite  sud.  Mais  les  contours  de  cette  chevelure  sont  trop 
mal  definis  pour  qu'on  puisse  mesurer  cette  difference. 

"  La  partie  la  plus  lumineuse  du  noyau  est  comparee  photometriqueraent  a 
1'etoile  la  plus  brillante  de  la  constellation  des  Levriers  j  elle  est  trouvee  a  peu 
pres  egale  en  eclat  a  la  plus  faible  des  deux  composantes  de  cette  etoile  double. 
L'eclat  du  noyau  est  ensuite  compare  a  celui  de  la  chevelure  et  notamment  a. la 
partie  moins  lumineuse  placee  dans  1'axe  de  la  queue. 

"  La  Comete  est  de  nouveau  examinee  avec  la  lunette  armee  d'un  polariscope ; 
mais  la  quantite  de  lumiere  polarisee  est  trop  faible  pour  que  les  traces  de  polari- 
sation soient  nettement  accusees  par  1'appareil." 

DORPAT.     MADLER.     (Beol.  der  Kaiserl.  Sternw.  Dorpat,  XV.  pp.  36,  37.) 

"Sogleich  nach  Untergang  der  Sonne  zeigte  sich  der  Cometenkopf  in  voller 
Deutlichkeit.  Der  Durchmesser  des  Kopfs  gemessen,  bevor  die  Ausstrahlung  sichi> 

bar  war,  18h  22' 3".491.     Nach  20-25  Minuten  schien  der  Kopf  merklich 

grosser  zu  sein. 

"Die  Ausstrahlung  erschien  zuerst  gegen  18h  40';  der  Schweif  erst  sp'ater. 
Erstere  umfasste  heut  (vom  Cometenkopfe  ausgenommen)  190°  bis  200°,  und 
beide  Grenzen  gegen  den  Schweif  zu  scharf  abgesetzt,  weniger  scharf  die  aussere. 
Umfangslinie  die  parabolisch  gekrummt  erschien. 

Richtung  der  Ausstrahlung:  18h  53'.     159°  37'.3. 

«  19h  20'. 

«  «.  20h  44'. 

Kichtung   des  Schweifes  um  19h     0'. 


156°  30'.7. 
154°  43'.0. 
353° 


2'." 
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POULKOVA.     WINNECKE.     (Pulk.  Beob.  del  Grossen  Cometen  1858,  p.  20.) 

«D  =  2".60.    -2  Beob.     Luft  ziemlich  unruhig. 

"  Es  wurde  heute  wieder  der  vierfache  Durchmesser  gemessen,  so  wie  von  jetzt 
an  immer.  Der  Kern  scheint  mir  ganz  rund  zu  sein  und  ist  ziemlich  gut  be- 
granzt." 

(Ibid.,  p.  22.) 

"  Zu  einer  beilaufigen  Skizze  ist  nur  notirt :  der  Raum  in  der  Mitte  zwischen 
den  beiden  Schweifasten  in  heller  Daramerung  sehr  schwach." 

(Ibid.,  p.  29.) 

« 19"  35m  Sternz.  p  =  356°.47.     6  Beob." 

Up  to  this  date  I  find  no  positive  recognition  of  the  regular  envelope  forma- 
tion, which  became,  within  a  few  days,  the  most  notable  and  characteristic  feature 
in  the  telescopic  view  of  the  Comet.  The  outer  veil  or  envelope  (Umhullung) 
was  remarked  by  Winnecke  on  the  16th  of  September,  and  subsequently  by  him- 
self and  a  few  other  observers.  This,  however,  was  so  peculiar  in  its  position, 
faintness,  and  dimensions,  that,  for  the  present  at  least,  and  until  its  connection 
with  the  inner  envelopes  be  more  clearly  understood,  it  may  be  classed  as  a  dis- 
tinct phenomenon. 

There  is  sufficient  evidence  to  show  that  the  emission  of  nebulosity  from  the 
sunward  side  of  the  nucleus,  faintly  indicated  between  the  llth  and  15th,  had 
gradually  assumed  more  prominence  and  decision.  On  the  18th  the  direction  and 
extent  of  the  principal  jets  were  measured  by  Struve,  but  the  clearly  defined 
exterior  margin  of  the  sector  on  the  side  next  the  sun,  enclosing  with  a  regular 
and  continuous  curve  all  the  streams  issuing  directly  from  the  nucleus,  seems  not 
yet  to  have  made  its  appearance.  The  suddenness  with  which  the  phenomena 
of  the  completely  formed  envelopes  were  developed  between  the  20th  and  the 
23d  of  September  deserves  particular  attention.  It  suggests  the  idea  of  a  cloud 
deposition  in  an  atmosphere  as  the  most  suitable  illustration  of  the  great  change 
of  aspect  which  took  place  in  situ  during  this  short  interval.  Subsequently  to 
the  latter  date  there  was  less  to  force  such  an  explanation  upon  the  mind,  the 
phenomena,  though  equally  marked,  being  to  appearance  not  inconsistent  with 
such  changes  as  a  gradual  elevation  and  diffusion  of  material  thrown  off  from  the 
nucleus  might  be  supposed  capable  of  producing. 

The  following  account  is  the  earliest  mention  of  the  dark  arc  limiting  the 
envelope  on  the  side  presented  towards  the  sun.  It  was  next  seen  on  the  22d  at 
Rome,  on  which  date  also  the  definite  outer  margin  of  this  envelope  is  indicated 
in  Winnecke's  figure. 

25 
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1858.     September  20.     (Plates  XXVIII.  and  XLIX.   12,  13.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  The.  tail  was  plainly  bifurcated  near  the  nucleus,  and  the  following  side  was 
so  much  the  more  brilliant  of  the  two,  that  in  strong  twilight  this  alone  would 
have  been  seen  as  a  short  tail,  inclined  by  30°  or  more  to  the  true  axis.  Be- 
tween the  nucleus  and  the  sun  is  interposed  an  obscure  crescent  outline,  within 
which  the  light  is  unequally  distributed,  and  has  a  strangely  confused  chaotic  look ; 
the  details  are  too  undecided  for  precise  description.  There  is  also  an  elongation 
of  the  nucleus,  which  is  singularly  brilliant,  or  perhaps  a  ray  (in  the  sketch,  more 
nearly  resembling  a  little  wisp  attached  to  the  right  side  of  the  nucleus)  extend- 
ing a  few  seconds  from  it  on  the  following,  or  upper  side."  A  sketch  made  at 
the  time  shows  the  dark  crescent  extending  through  an  arc  of  145°  measured 
from  the  nucleus.  Its  distance  from  the  latter  at  the  vertex  was  22".5,  measured 
from  the  sketch,  probably  quite  uncertain. 

A  memorandum  on  the  side  of  the  sketch,  alluding  to  the  dark  outline,  — "  Per- 
haps the  lunule  is  an  illusion,"  -  -  shows  that  it  was,  at  all  events,  not  seen  without 
difficulty,  although  fully  confirmed  on  the  next  date  of  observation.  This  remark 
is  not  without  importance,  as  a  reference  to  subsequent  observations  Avill  prove. 
The  ray  from  the  nucleus  and  the  dark  crescent  are  indicated  on  Plate  XXVIII. 
The  ray  or  elongation  of  the  nucleus  may  have  been  an  intimation  of  a  second 
envelope. 

MAUKREE.     GRAUAM.     (Obs.  of  Donates   Comet  1858,  Markree,  p.  6.) 

"  The  S.  side  of  the  nucleus  faded  off  gradually  into  the  coma,  without  any  de- 
fined boundary  line ;  the  N.  and  N.  E.  pretty  well  defined.  The  nucleus  seemed 
to  stretch  out  to  the  westward  or  preceding  side,  at  an  angle  of  about  120  degrees 
with  the  tail,  giving  a  rough  idea  of  a  cusp.  There  was  a  similar  appearance 
towards  the  E.  in  the  continuation  of  the  line,  but  not  so  well  marked.  South- 
ward of  a  line  touching  the  nucleus  on  the  N.  side,  and  making  an  angle  of  about 
60°  with  the  axis  of  the  tail  on  the  E.  side,  the  light  was  decidedly  stronger  than 
on  the  other  side  of  this  line.  The  entire  view  impressed  us  with  some  such  idea 
as  Venus  would  present  when  a  little  more  than  half  illuminated,  and  when  seen 
very  near  the  horizon  with  bad  definition.  The  light  of  the  tail  was  pretty  uni- 
form throughout  the  entire  breadth  for  about  twice  the  diameter  of  the  nucleus 
northward ;  thence  it  parted  into  two  rays,  the  upper  one  (N.  E.)  being  the  brighter 
and  broader." 

DORPAT.     MADLER.     (Beol.  der  Kaiserl.  Sternw.  Dorpat,  XV.  p.  37.) 

"  Starke  Bewolkung  bei    unruhiger    Luft  liess   wenig   wahrnehmen.     Um    19h  0' 
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bestimrate    ich  die  Richtung  der   Ausstrahlung,  die  heut  eine    bestimmt   rothliche 
Farbung  zeigte,  in   einer  Messung  zu  145°  42'.     Die  Schweifspuren  zu  schwach." 

ALTONA,  PAPE.     (Astron.  Nachrichten,  1160,  p.  127.) 

"  Sept.  20  sahen  Herr  Professor  Peters  und  ich  iibereinstimmend  eine  vom  Kern 
des  Cometen  ausgehende  Ausstromung,  die  der  Richtung  des  Schweifes  entgegen- 
gesetzt  war.  Der  Kern  war  namlich,  gegen  den  Schweif  zu,  scharf  begranzt  in 
einem  Umfange  von  etwa  240° ;  dagegen  in  der  Richtung  zur  Coma  zeigte  er  sich 
in  einer  Ausdehnung  von  nahe  120°  verwaschen,  so  dass  es  das  Ansehen  hatte,  als 
ob  in  dieser  Richtung  die  Materie,  welche  den  Kern  bildete,  allmalig  in  die  Coma 
und  dann,  rechts  und  links  abbiegend,  in  den  Schweif  uberstromte.  Die  Richtung 
dieser  Ausstromung  bildete  mit  der  verlangerten  Richtung  des  Schweifes  einen 
Winkel  von  etwa  30°  nach  rechts  (im  astronomischen  Fernrohr)." 

(Ibid.,  1172,  p.  311.) 

"Am  20aten  Septbr.  sah  ich  den  Cometen  auf  der  hiesigen  Sternwarte  bei  star- 
keren  Vergrb'sserungen  des  4ff.  Fraunhofer.  Die  am  17Wn  gesehene  Erscheinung 
war  weit  auffalliger  geworden.  Vom  Kern  aus  stromte,  nahezu  in  der  Richtung 
gegen  die  Sonne,  eine  helle  Lichtmaterie  in  die  Coma  uber.  Der  Winkel,  welchen 
die  Rander  dieser  Ausstromung  am  Kern  einschlossen,  betrug  etwa  120°.  Auf  der 
dieser  Ausstromung  entgegengesetzten  Seite  war  der  Kern  scharf  abgegrenzt,  und 
von  einem  dunklern  Rauin  umgeben.  Die  letztere  Erscheinung  ist  mir  am  17"" 
nicht  aufgefallen,  wahrend  sie  heute  nicht  zu  iibersehen  war.  Die  Mittellinie  der 
hellen  Ausstromung  schien  Herrn  Prof.  Peters  und  mir  etwas  nach  rechts  von  der 
Verlangerung  der  Schweifaxe  geneigt  zu  sein;  der  Winkel  mochte  30°  betragen. 
Ich  muss  noch  hinzufligen,  dass  mir  die  Ausstromung  ohne  bestimmte  Grenzen 
erschien,  und  dass  sie  allmalig  mit  abnehmender  Helligkeit  vom  Kern  aus  in  die 
Coma  iiberging." 

COLLEGIO  ROMANO.     SECCIII.     (Mem.  deW  Osserv.  del  Cott.  Romano,  1859,  p.  13.) 
"La  sera  del  20  il  nucleo  fu  trovato  essere  6".0." 

1858.    September  21. 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.   danske  Videnskabernes   Selskabs,   1858,  p.  212.) 

"  Lysudstroemningen  fra  Kjaernen  var  rimeligviis  allerede  samme  Aften  begyndt ; 
da  jeg  imidlertid  ikke  blev  opmaerksom  derpaa,  og  saaledes  ikke  heller  fandt  An- 
ledning  til  efter  endt  Observation  med  staerkere  Oculare  at  undersoege  Kjajrnen, 
kan  den  vel  neppe  have  vseret  meget  kraftig  og  levende." 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 
"The  nucleus  like  a  star  of  the  first  magnitude." 
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HIGHBURY,  ENG.     BURK.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  26.) 

"  The  light  of  the  head  exceeded  any  star  in  Ursa  Major,  and  closely  approached 
that  of  Procyon." 

BERLIN.     FORSTER.     (Astron.  Nachrichten,  1205,  p.  67.) 

"Die  Ausstromung  nach  oben  sehr  lebhaft,  am  hellsten  ein  Strahl,  der  in  un- 
gefahr  100°  Positionswinkel  vom  Kern  ausging  und  sich  schnell  krummte,  um  den 
hellsten  Streifen  der  rechten  Seite  des  Schweifes  zu  bilden.  Der  Kern  links  oberi 
etwas  scharfer  beleuchtet." 

(Ibid.,  p.  69.) 

"Erhielt  ich,  bei  sehr  tiefem  Stande  eine  unsichere  Messung  (des  Kerns)  die 
offenbar  zu  gross,  9".5  ergiebt."  (Probably  reduced  to  the  unit  of  distance,  as  in 
other  measurements  by  the  same  observer.) 

MARKREE.     GRAHAM.     (Obs.  of  Donati's   Comet  1858,  Markree,   p.   7.) 

"Appearance,  pretty  much  the  same  as  last  night.  The  angle  made  by  the  line 
which  I  have  regarded  as  the  N.  limit  of  the  phase,  or  that  uniting  the  two 
cusps  with  the  axis  of  the  tail,  is  not  quite  so  small  as  60° ;  about  75°  is  a  more 

correct  estimate The  nucleus  seems  to  be  spheroidal,  with  the  longer  axis 

in  the  direction  of  the  tail." 

DORPAT.     MADLER.     (Beob.  der  Kaiserl.   Sternw.  Dorpat,  XV.  p.  38.) 

"  Gewolk  verhinderte  die  Sichtbarkeit  bis  J  Stunde  nach  Sonnenuntergang.  Starker 
Wind,  und  nach  8J  Uhr  Triibung. 

Durchmesser  des  Kopfs         18h  34'  3".487. 

Richtung  der  Ausstrahlung  19h  39'  146°  53'.3. 

20h  22'  145°  36'.0. 

"  Fur   die   Richtung    des    Schweifs   (etwas   unsicher  wegen    schon     beginnender 

Triibung)  um  20h  26' 359°  32'." 

ALTONA.     PAPE.     (Astron.  Nachrichten,   11  GO,  p.  127.) 

"  September  21  zeigte  sich  dieselbe  Erscheinung,  nur  schien  uns  die  Neigung 
nach  rechts  etwas  starker  zu  sein,  so  dass  der  Winkel  zwischen  der  Richtung  der 
Ausstromung  und  der  verlangerten  Schweifaxe  etwa  45°  betrug." 

(Ibid.,  1172,  p.  311.) 

"  Der  folgende  Abend,  Sept.  21,  liess  keine  wesentliche  Veranderung  gegen  ge- 
stern  wahrnehmen.  Die  Ausstromung  war  ganz  ahnlich,  ihre  Neigung  nach  rechts 
etwas  starker  geworden,  so  dass  die  Richtung  ihrer  Mittellinie  mit  der  Verlan- 
gerung  der  Schweifaxe  einen  Winkel  von  etwa  45°  bildete. 

u  Auffallend  war  es  jedoch  dass  die  Helligkeit  der  Ausstromung  zugenommen 
hatte,  ohne  dass  ich  den  Grund  hierfur  in  grosserer  Durchsichtigkeit  der  Luft 
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suchen  kann,  und  dass,  wie  es  mir  schien,  die  linke  Seite  heller  war  als  die  rechte ; 
ein  Umstand,  der  die  Schatzung  der  Mittellinie  unsicher  machte.  Ich  muss  jedoch 
erwahnen,  dass  Herr  Prof.  Peters  den  mir  auffalligen  Unterschied  der  Helligkeit 
nicht  so  deutlioh  wahrnahm." 

In  the  following  passage  is  an  allusion  —  perhaps  the  earliest  —  to  the  dark 
channel  immediately  in  the  rear  of  the  nucleus.  Its*  appearance  so  nearly  simul- 
taneously with  that  of  the  envelopes  deserves  note. 

DESSAU.     SCIIWABE.      (Astron.  Nachrichten,  1165,  p.  207.) 

"  Sept.  21.  Mit  96  m.  V.  sah  ich  den  Kopf  nach  der  (im  astr.  F.^  rechten  Seite 
hin  leicht  eingedruckt,  so  dass  ein  etwas  schiefer  Scheitel  entstanden  war,  der 
rechts  flacher  aber  heller  erschien.  Der  Kern  besass  eine  fast  halbmondformige 
Gestalt  und  war  nach  der  Sonne  hin  verwaschen ;  von  hieraus  gingen  mehre 
deutlich  gekriimmte  Strahlen  aus;  dicht  an  seiner  convexen,  nach  dem  Schweife 
zugekehrten  Seite,  zeigte  sich  in  diesem  eine  sehr  dunkle  schattenartige  Stelle." 

1858.    September  22.    (Plate  XLIX.  14,  15,  16.) 

BERLIN.     BKUHNS.     (Astron.  Nachrichten,  1205,  p.  71.) 

"  Sept.  22  sah  ich  ihn  (den  Cometen)  am  Refractor  mit  90facher  Vergrosserung 
als  ein  plane tarisches  Scheibchen  ohne  scharfe  Grenze,  etwa  20"  Durchmesser  hal- 
tend,  um  6h  13',  also  14'  nach  Sonnenuntergang." 

MARKREE.     GRAHAM.     (Obs.  of  Donates   Comet  1858,  Markree,  p.  7.) 

"Nucleus  more  sharply  denned,  and  more  planetary  than  hitherto.  At  times 
it  appeared  quite  round ;  sometimes  elliptic,  —  the  major  axis  of  the  ellipse  being 
nearly  at  right  angles  to  the  axis  of  the  tail ;  more  exactly,  at  an  angle  of  105° 
westward,  with  the  N.  portion  of  the  tail.  The  coma  S.  of  nucleus  seemed  some- 
what broader.  The  S.  part  of  the  nucleus  has  been  of  a  light  brown  color  each 
night,  and  in  all  the  positions  in  the  field  of  view  that  we  have  examined  it." 

DORPAT.     MADLER.     (Beob.  der  Kaiserl.   Sternw.  Dorpat,  XV.  p.  38.) 

"Der  Comet  ward  2  Minuten  vor  Sonnenuntergang  gefunden  und  eingestellt." 

ALTONA.     PAPE.     (Astron.   Nachrichten,   1160,  p.   128.) 

"  Sept.  22  war  die  Ausstromung  noch  deutlicher  als  an  den  beiden  vorherge- 
henden  Abenden.  In  heller  Dammerung,  als  vorn  Schweif  keine  Spur  zu  sehen 
war,  zeigte  sich  die  Ausstromung  sehr  deutlich,  und  etwas  sp'ater,  als  ein  Theil 
der  Coma  und  des  Schweifes  sichtbar  wurde,  hatte  der  Comet  eine  tauschende 
Aehnlichkeit  mit  einer  der  Zeichnungen,  welche  Hdnsius  vom  Cometen  von  1744 
gegeben  hat  Die  Richtung  der  Ausstromung  schien  an  diesem  Abend  sowohl 
Herrn  Prof.  Peters  wie  mir  genau  mit  der  verl'angerten  Axe  des  Schweifes  zu- 
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sammen  zu  fallen ;  sie  war  also  seit  Sept.  21  ura  einen  halben  Quadranten  nacli 
links  geruckt.  Der  Schweif  war  (im  astr.  Fernr.)  an  der  rechten  Seite  so  erheblich 
heller  als  links,  dass  in  der  Dammerung  zuerst  nur  die  rechte  Seite  sichtbar  war. 
Auch  war  an  diesem  Abend  die  Theilung  des  Schweifes  in  zwei  parallele  Aste 
besonders  auffallig." 

(Ibid.,  1172,  p.  311.) 

"  Bei  ungewohnlich  heiterm  Himmel  stellte  ich  den  Cometen  6h  15m  m.  Z.  am 
3J  fi!  Aeqnatoreal  ein  und  sah  ihn  sogleich.  In  der  hellen  Dammerung  war  nur 
der  feine  scharf  begrenzte  Kern  und  die  Ausstromung  bis  auf  etwa  20"  vom  Kern 
sichtbar.  Ihre  Figur  war  die  eiues  Sectors  von  120°  bis  140°,  ihre  Grenzen  jedoch 
waren  durchaus  unbestimmt  und  verwaschen.  Urn  6h  35m  waren  die  helleren  Theile 
der  Coma  und  des  Schweifes  sichtbar  geworden 

"  Die  Ausstromung  war  ausserordentlich  hell,  besonders  an  der  linken  Seite, 
wahrend  sie  rechts  mehr  verwaschen  erschien.  Die  Richtung  war  seit  gestern  nach 
links  geruckt ;  sowohl  Herr  Prof.  Peters  wie  ich  schatzten  dieselbe  nahe  gleich  mit 
der  Richtung  der  verlangerten  Schweifaxe." 

DESSAU.     SCHWABE.     (Astron.  Nachrichten,  1165,  p.  207.) 

"  Mit  96  und  144  m.  V.  war  der  Kern  facherartig  ausgebreitet  und  etwas  nach 
der  (im  astr.  F.)  rechten  Seite  des  Kopfes  gerichtet.  Der  Facher  zeigte  mehre 
hellere  Strahlen,  die  ein  Mitbeobachter  nur  auf  dieser  rechten  Seite  deutlich  er- 
kennen  konnte." 

The  following  is  the  second  mention  of  the  dark  arc  bounding  a  bright  en- 
velope ;  beyond  it  a  second  envelope  is  now  first  recognized. 

COLLEGIO  EOMANO.     SECCHi.     (Mem.  delf   Osserv.  del  Coll.  Romano,  1859,  p.  13.) 

"Ai  22  settembre  la  scriminatura  si  trovo  svanita  perche  oltre  i  due  piccoli 
raggi  di  luce  detti  poc'  anzi  se  ne  erano  forrnati  moltissimi  altri  che  componevano 
una  specie  di  ventaglio,  dell'  apertura  di  160°  circa.  Questo  era  circondato  da 
un  arco  piu  oscuro,  al  quale  succedeva  un  alpne  o  semicerchio  di  nebulosita  piu 
lucida  i  cui  estremi  prolungandosi  indietro  andavano  a  formare  la  coda." 

POULKOVA.    WINNECKE.     (PuUc.  Beob.  des  Grossen  Cometen,  1858,  p.  22.) 

"Der  Kern  schien  heute  eine  facherartige,  breite  Ausstrahlung  zu  haben  (ver- 
gleiche  die  Figur  fur  Sept.  22  [Plate  XLIX.  15]) ;  es  bewolkte  sich  aber  so  rasch,  dass 
nichts  Sicheres  ermittelt  werden  konnte.  Heller  Mondschein  und  Dammerung." 

(Ibid.,  p.  20.) 

«19h  15m  Sternz.     D  =  2".31.     2  Beob.     Luft  sehr  unruhig." 
The  decision  and  character  which   the  phenomena  of  the  envelopes  acquired  in 
the  short  interval  between  the  20th  and  the   23d  are  very  well  worthy  of  atten- 
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tion,  particularly  the  fact,  which  seems  indisputable,  that  they  at  this  time  came 
into  view  ready  formed,  as  it  were,  without  exhibiting  the  intermediate  stages  of 
development,  by  a  gradual  rising  from  the  surface  of  the  nucleus,  which  was  the 
process  invariably  followed  by  those  succeeding  them. 

Besides  the  exterior  nebulosity  of  the  head,  two  were  now  seen  with  perfect 
distinctness  at  the  Observatory  of  Harvard  College,  where  a  feeble  outline  of 
but  one  only  was  discernible  on  the  20th.  Four  are  mentioned  by  Chacornac, 
but  it  does  not  appear  whether,  or  not,  one  of  these  was  the  exterior  nebu- 
losity. 

To  avoid  confusion  and  repetition  in  the  history  of  the  envelopes,  the  following 
notation  will  be  u.sed  to  designate  three  points  in  their  outer  margins ;  one  at  the 
vertex  where  the  outline  is  intersected  by  the  axis  of  the  tail  prolonged  through  the 
nucleus,  and  one  on  either  side  of  the  nucleus  at  the  points  of  intersection  by  a 
line  drawn  through  the  latter  at  right  angles  to  •  the  axis  of  the  tail.  The  en- 
velopes will  be  designated  by  the  letters  A,  B,  C,  &c.,  in  the  order  of  their  suc- 
cession, so  far  as  this  can  be  ascertained,  beginning  with  the  first  of  which  we 
have  a  definite  description,  viz.  that  of  September  20th.  Chacornac's  observations 
on  September  23d  seem  to  have  included  one  envelope,  if  not  two,  preceding  A 
in  order  of  succession,  but  their  history  cannot  be  recovered. 

Envelope  A.  Outline  a  a  a"  first  seen  September  20th.  Its  vertex,  a',  was 
already  22".5  above  the  nucleus,  by  an  uncertain  estimate,  'a  is  on  the  side  pre- 
ceding in  right  ascension,  a"  on  the  following  or  bright  side. 

Envelope   B.    Outline  bl'l".     It  was  distant  on  the  23d,  13"  or  14". 

Envelope  C.  Outline  cc'c".  Adhering  close  to  the  nucleus,  September  24th 
and  25th. 

Envelope  D.  Outline  d<t  d".  Made  its  appearance  in  contact  with  the  nu- 
cleus between  October  2d  and  4th. 

Envelope  E.     Outline  e  c'  e".      Appeared  between  October   8th  and    9th. 

Envelope  F.     Outline  //'/".    Appeared  on  or  a  little  before  October  15th. 

Envelope  G.     Outline  ffff'g".     Forming  on  October  20th. 

1858.     September  23.     (Plates  XXIX.  and  XLIX.   17,  18.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske  Videnskabernes  Sehkdbs,  1858,  p.  213.) 

"  Som  det  vil  sees  af  den  vedfoeiede  Tegning,  stod  den  Diameter,  som  i  Aften 
dannede  Segmentets  Basis,  ingenlunde  lodret  paa  Halens  Axe,  eller  rettere  sagt  paa 
en  Linie,  dragen  fra  Kjaernen  til  Halens  Toppunkt,  men  dannede  med  samme 
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snarere  en  Vinkel  paa  60  til  65  Grader.  Halens  (Estrand,  som  ssedvanlig  ganske 
ioeinefaldende  skarp,  i  stik  Modsaetning  til  det  svage,  blide  og  udvaskede  Omrids 
af  den  venstre  vestlige  Hand." 

OBSERVATORY  OP  HARVARD   COLLEGE.     G.  P.  BOND. 

"A  fine  clear  sky  with  the  moon  just  past  the  full.  To  the  naked  eye  the 
head  of  the  Comet  is  as  bright  as  a  star  of  the  first  magnitude,  and  the  train, 
notwithstanding  the  moonlight,  may  be  traced  5°  or  6°,  and  at  times  2°  or  3°  far- 
ther. It  is  already  a  brilliant  object  half  an  hour  after  sunset.  Saw  at  the  first 
glance  with  the  great  refractor  a  most  extraordinary  exhibition  in  the  nebulosity 
surrounding  the  nucleus.  The  nucleus  has  diminished  in  size,  being  now  only  3" 
in  diameter.  Its  light  is  exceedingly  intense,  and  somewhat  more  concentrated 
than  on  the  20th.  Outside  of  it  is  a  bright  envelope,  bounded  on  its  outer 
margin  by  a  dark  band,  15"  distant.  The  boundary  of  a  second  and  less  brilliant 
envelope  is  distant,  at  its  vertex,  about  30"  from  the  nucleus;  it  is  terminated 
by  a  similar  dark  arch,  outside  of  which  again  is  an  atmosphere  of  faint  diifused 
nebulosity,  rapidly  shaded  off.  The  outlines  can  be  distinguished  through  an  arc 
of  220°  or  more,  reckoned  from  the  nucleus,  but  they  extend  considerably  farther 
into  the  train  on  the  following  or  bright  side." 

PARIS.     CHACORNAC.     (Bulletin   Obs.  Imp.  de  Paris.). 

"  Le  23  7bre  1'aspect  de  la  comete  presentait  un  phenomene  remarquable ;  le 
noyau  etait  enveloppe  de  trois  demi-cercles  concentriques  et  d'intensites  lumineuses 
differentes.  Deux  de  ces  enveloppes,  les  plus  brillantes,  etaient  traversees  par  des 
rayons  correspondants  et  alternativement  lumineux  et  sombres. 

"  Le  noyau  n'occupait  pas  touka-fait  le  centre  de  figure  des  enveloppes.  II  etait 
plus  rapproche  de  leur  limite  nord  que  de  celle  du  sud.  La  premiere  de  ces 
limites  etait  to uj ours  la  moins  lumineuse. 

"  Enfin,  tres-pres  du  noyau,  on  observait  une  quatrieme  enveloppe  plus  lumineuse 
encore  que  les  precedentes  et  qui  semblait  se  degager  de  celui-ci  sous  la  forme 
d'une  spirale. 

"Des  mesures  d'intensites  comparatives  ont  ete  prises  entre  le  noyau  et  les 
enveloppes  lumineuses.  Les  grandeurs  du  demi-diametre  du  noyau  et  des  en- 
veloppes ont  ete  mesurees  en  tout  sens,  et  seront  publiees  ulterieurement." 

FLORENCE.     DONATI.     (Bulletin   Obs.  Imp.  de  Paris.) 

"  Le  23  Septembre,  le  noyau  de  la  comete  paraissait  tout-a-fait  rond,  et  assez 
bien  defini,  meme  avec  les  forts  grossissements.  Sa  lumiere  pouvait  etre  comparee 
&  celle  de  Mars." 
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DORPAT.     MADLER.     (Beob.  der  Kaiterl.  Sternw.  Dorpat,  XV.  p.  39.) 

••  .Messung  der  Ausstrahlung :  21h  30™     .         .    145°  10'. 

Eichtung  des  Schweifs  zunachst  am  Kopfe  :  21h  35m         .  1°  44'." 

The  increased  brightness  of  the  envelopes  towards  their  outer  edges,  and  their 
alternation  with  dark  arcs,  by  which  they  are  somewhat  sharply  terminated  on 
the  outside,  are  conspicuous  features  on  the  24th. 

1858.  September  24.     (Plates  XXX.  and   XLIX.  19,  20,  21,  22.) 
OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"The  direction  of  the  tail  at  the  nucleus  is  nearly  that  of  a  circle  of  right 
ascension.  The  dark  arc  outside  of  b  b'b"  can  be  traced  through  an  amplitude 
of  about  270°.  The  region  within  it  and  south  of  the  nucleus  is  twice  as  bright 
as  that  outside  of  it.  The  light  outside  of  a  a  a"  is  quite  feeble  and  diffuse. 
The  bifurcation  of  the  tail  is  distinct;  the  outline  of  the  central  darkness  is  para- 
bolic and  is  well  defined,  the  vertex  touching  the  nucleus.  The  latter  is  elongated, 
in  a  direction  perpendicular  to  the  axis  of  the  tail.  Taken  as  a  whole,  the  head 
of  the  Comet  is  rather  pointed,  although  the  contour  of  the  envelope  B,  which 
is  very  bright,  is  much  like  the  arc  of  a  circle  on  the  side  south  .of  the  nucleus. 
The  dark  arc  next  outside  of  C  is  scarcely  more  than  a  darkish  space  in  front 
of  the  nucleus." 

A  sketch  is  annexed,  showing  the  dark  arcs  extending,  especially  on  the  right- 
hand  (following)  side,  far  down  into  the  tail,  and  light  radiating  from  the  nucleus 
towards  the  sun  within  c  c'c". 

The  following  measurements  were  taken :  — 

Diameter  of  the  nucleus,  .....       2".5 

Nucleus  to  middle  of  dark  space  in  front  of  it,     .  .  5  .9 

"  arc  in  front  of  b', .  .  .     15  .6 

«  «  «',         .  .  34  .1 

Distance  apart  of  middle  of  dark  arcs  outside  of  b  and  b",        43  .0 

«  «  "  a  and  a",        75  .7 

The  breadth  of  the  dark  arcs  was  3"  to  4". 

The  measures  in  the  directions  a  a"  and  b  b"  were  always  difficult,  because 
the  tangents  to  the  envelopes  at  these  points  were  not  at  right  angles  with  the 
line  drawn  through  the  nucleus. 

Plate  XXX.  shows  the  little  inner  envelope  C  too  distinctly  as  to  its  outline, 
and  the  dark  arcs  are  not  perhaps  decided  enough. 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  16.) 
"'Comet  very  brilliant;  nucleus  well  defined;  the  luminous  sector  well  seen  and 
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brightest  at  the  edges.'  A  sketch  represented  the  nucleus  as  nearly  round,  sur- 
mounted by  a  luminous  sector,  which  on  the  side  towards  the  tail  was  bounded 
by  two  arcs  tending  to  form  a  cusp  at  the  nucleus,  and  on  the  other  side  by  a 
semicircular  arch,  brighter  than  the  space  between  it  and  the  nucleus.  The  coma 
extended  beyond  this  arch,  and  in  the  direction  of  the  tail  was  considerably 
fainter  near  the  axis  than  at  the  sides." 

HADDEXHAM,  Exo.  DAWKS.  (Motithly  Notices  Royal  Mtr.  Soc.,  Vol.  XIX.  p.  88.) 
"Visible  in  the  finder  of  the  equatorial  at  6h  10m.  The  arc  or  sector  round 
the  southern  or  sunward  side  of  the  nucleus  is  finely  seen  to-night,  though  the 
sky  is  not  perfectly  free  from  haze.  I  cannot  trace  the  arc  round  on  the  side 
opposite  to  the  sun;  it  seems  to  come  to  a  rather  abrupt  termination  at  about 
40°  beyond  a  semicircle,  being  visible  to  about  that  extent  farther  into  the  tail 
on  the  eastern  side  than  on  the  western.  It  looks  like  a  hood  set  on  awry,  the 
tail  resembling  a  fine  gauze  veil  dependent  from  it  The  narrow  dark  channel 
extending  from  the  nucleus  up  to  the  axis  of  the  tail  is  very  remarkable;  its 
edges  are  surprisingly  well  defined,  especially  very  near  the  nucleus.  The  com- 
paratively sharp  definition  of  the  eastern  edge  of  the  tail  contrasts  strikingly  with 
the  softness  of  outline  on  the  western  side. 

"There  is  a  second  arc  very  close  to  the  nucleus,  and  rather  bright,  and  I 
think  nearly  uniformly  so  throughout  its  extent  The  larger  sector,  on  the  con- 
trary, is  decidedly  brighter  towards  its  outer  edge,  and  terminates  rather  sharply 
for  such  an  object.  A  soft  nebulosity  or  coma  surrounds  the  larger  arc,  and 
appears  to  be  concentric  with  it  Its  outline  is  certainly  not  continuous  with  that 
of  the  tail,  the  apex  of  which  falls  teithin  the  arc  of  the  sector. 

"By  measurement  of  a  careful  sketch,  the  middle  radius  of  the  sector  (drawn 
from  the  nucleus  to  the  middle  of  the  arc)  makes  an  angle  with  the  direction  of 
the  dark  channel  in  the  tail,  of  about  156°,  reckoned  round  by  the  east  side." 

A  drawing  from  the  sketch  referred  to  (Plate  XL1X.  22)  has  been  commu- 
nicated to  me  by  Mr.  Dawes. 

DORI'AT.     MADLEU.     (Beob.  der  Kauerl  Sternw.  Dorpat,  XT.  p.   39.) 

"Die  Ausstrahlung  zeigt  heut  keine  scharfe  Begrenzung,  ist  uberhaupt  viel 
matter  als  fruher.  Doch  war  der  Unterschied  gegen  den  Schweif  noch  immer 
erheblich  genug,  urn  die  Richtung  bestimmen  zu  konnen. 

Ich  fand:  20h  S27       .         .  158°  51'.' 

Fiir  die  Richtung  des  Schweifs  fand  sich :  0°  38'." 
POULKOVA.    O.  STRCVE.     (Putt.  Beob.  des  Grossen  Cometen  1858,  pp.  3,  4.) 
« Der  Cornet  wurde  mit  blossem  Auge  aufgesucht  und  erkannt  um  18h  33m,  wo 
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die  Sonne  also  nur  6  bis  7  Grad  unter  dem  Horizonte  stand.  Das  Aussehn  des 
Fachers  am  Kern  hat  sich  seit  der  letzten  Beobachtung  erheblich  veriindert,  indem 
er  sich  besonders  nach  der  nachfolgenden  Seite  hin  in  eine  scharfe  Spitze  verliin- 
gert  hat.  Im  Innern  des  Fachers  wurde  nur  eine  hellere  Ausstrahlung  bemerkt. 
Ausserdem  zeigt  sich  heute  in  grosserer  Entfernung  vom  Kern  ein  heller  fast 
linienartiger  Bogen,  dessen  Scheitel  genau  nach  Suden  liegt,  der  Glanz  dieses 
scharf  begranzten  Bogens  ubertrifil  erheblich  den  der  angrenzenden  Nebelmasse ; 
an  seinen  Enden  geht  er  aber  allmalig  in  dem  Schweif  uber,  so  dass  letzterer 
gewissennassen  die  Fortsetzung  desselben  zu  bilden  scheint. 

Messungen  und  Schixtzungen. 
1.    Am  Kern  und  Facher. 
18h  55m.    Durchmesser  des  Kerns  2". 

Vorangehende  Spitze  des  Fachers,  Richtung  247°,  Abstand  8". 
Hellste  Richtung  200°,  dabei  eine  Ausdehnung  von  12". 
Anfangsrichtung  der  Fachergranze    auf  der    nachfolgenden    Seite    91°, 

dabei  Ausdehnung  12". 
Nachfblgende  Spitze:  Richtung  49°,  Abstand  16". 

2.    Am  Halbbogen. 
19h  34m.     In   der  Richtung   nach    Siiden  und    gleichfalls   auf  beiden    Seiten    im 

Parallel  des  Kerns :  Abstand  25". 

Ende   des   Bogens   auf  der  vorangehenden   Seite  :    Richtung  300°,  Ab- 
stand 40". 

Ende    des   Bogens   auf  der   nachfolgenden   Seite :   Richtung   70°,  Ab- 
stand 45". 

3.    Am  Schweif. 
Richtung  der  Tangente : 

Auf  dem  Parallel  des  Kerns,  vorangehend  330°. 

nachfolgend      39°. 


In  2'  Abstand  vom  Kern, 
cr  a  a 

In  6'  Abstand  vom  Kern, 


vorangehend  340°. 
nachfolgend  29°. 
vorangehend  348°. 
nachfolgend  14°. 
Breite  des  Schweifs  bei  2'  Abstand,  ungefahr  2'.5. 

«  «  g'  u  a  K' 

Die   Theilung  des  Schweifs  fangt  erst  an  bei   2  bis    3  Minuten  Ab- 
stand vom  Kern. 
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4.     An  cler  sudlichen  Nebelhiille. 
Hauptrichtung  unter  169°,  dabei  Ausdehnung  3'. 
Ausdehnung  auf  dem  Parallel  des  Kerns,  vorangehend  1'.5. 
«  "  "  «  "         nachfolgend    2'.  5. 

"Anmerkung.  Ueber  die  aussere  Begranzung  des  Cometen  in-der  Nachbarschaft 
des  Kerns,  wurden  um  19h  15m  einige  Schatzungen  angestellt.  Spater  ergab  sich 
dass  damals  noch  die  Dammerung  zu  stark  gewesen  war,  so  dass  ich  theilweise 
den  hellen  Halbbogen  fur  die  Begranzung  angesehen  hatte.  Am  folgenden  Tage 
erganzte  ich  aus  der  Erinnerung :  Abstand  der  ausseren  Granze  des  Cometen  im 
Parallel  des  Kerns  auf  der  vorangehenden  Seite  35",  auf  der  nachfolgenden  50", 
und  diese  Angaben,  fur  deren  Genauigkeit  ich  nicht  einstehen  kann,  sind  in  der 
Zeichnung  II.  benutzt  worden."  (Plate  XLIX.  20.) 

POULKOVA.     WINKECKE.     (Pulk.  JBeob.  des   Grossen   Cometen  1858,  p.  22.) 

"  18h  31m  Sternz.  Der  Comet  zeigt  beim  Einstellen  sich  in  der  Gestalt  abck 
(Plate  XLIX.  21).  Keine  Spur  der  Schweifumhullung,  Vergrosserung  169f.  Als  es 
dunkler  wurde  kam  allmalig  die  friiher  gesehene  Figur  der  Umhiillung  des  Kerns 
ebenfalls  zum  Vorschein  :  die  ausgefuhrte  Skizze  gilt  fur  19h  14m  Sternzeit.  Ge- 
messen  wurde  :  Richtung  k  a  =.  175°.5.  5  Beob.  Richtung  b  c  =  282°.4.  5  Beob. 
Lange  k  a  =  16",  It  I  =.  9",  Jc  c  =  15",  k  m  =  34" ;  nach  Schatzungen  durch 
Vergleichung  mit  den  dicken  Faden  auf  die  friiher  angegebene  Weise. 

"  Die  Linie  b  c  ist  im  Originate  definirt ;  als  die  Linie  vom  aussersten  Punkte 
links  unten  am  Sector  nach  dem  symmetrisch  gelegenen  Punkte  der  rechten 
Seite.  Lange  o  n  =  1'.3. 

"  Von  der  schwachen  Umhiillung  konnte  ich  heute  Nichts  erkennen.  Heller 
Mondschein." 

(Ibid.,  p.  20.) 

« 19h  28m  Sternz.  D  =  1".98.  2  Beob.  Der  Comet  war  bei  der  unreinen  Luft 
schwach  und  ausserst  unruhig." 

(Ibid.,  p.  30.) 

«  23h  15m  Sternz.  p  =  4°.55.     6  Beob." 

1858.     September  25.      (Plates   XXXI.    and  XLIX.    23,    24,   25.) 

OBSERVATORY  OP  HARVARD   COLLEGE.     G.  P.  BOND. 

"A  grand  object.  In  twilight  too  strong  for  the  tail  to  be  seen,  the  outline 
of  the  envelope  B,  as  bounded  by  the  dark  arc,  is  of  the  form  of  a  half-moon 
with  the  nucleus  in  the  edge." 

By  the  diagram  the  nucleus  is  placed  on  the   margin    away  from  the  sun,  ex- 
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centrictilly  towards  the  preceding  edge.  This  margin  is  curved  like  the  boundary 
between  the  bright  and  the  dark  part  of  the  moon  when  five  or  six  days  old, 
and  is  not  wanting  in  decision  of  outline. 

"  The  amplitude  of  the  arc  is  240°.  Four  envelopes  are  in  sight,  including  as 
one  of  them  the  exterior  haze.  The  nucleus  has  all  the  intensity  of  a  star  of  the 
7th  magnitude.  In  front  of  it  the  diffused  light  can  scarcely  be  traced  more  than 
3'  towards  the  sun.  The  tail  is  5'  to  6'  broad  at  12'  from  the  nucleus." 

The  following  gradations  of  light  were  observed : 

1.)  The  dark  axis  of  the  tail  reaching  quite  up  to  the  nucleus. 
2.)  A  bright  wisp  attached  to  the  nucleus  (the  envelope  C). 
3.)  A  dark  arc  just  outside  -of  C,  not  very  decided. 

4.)  A  very  bright  crescent  (the  outer  margin  of  the  envelope  B)  bounded  by 
5.)  A  dark  arc. 

6.)  The   outer  part  of  envelope  A,  beyond  which  is 
7.)  A  dark  arc. 

8.)  Exterior   haze,  with    the  background   of  the   sky   beyond   it. 
A  figure  drawn  to  illustrate  the  appearance  of  the  nucleus   and  nebulosity   ad- 
hering to  it,  shows  the  breadth  of  the  dark  stripe  in  the   axis  of  the  tail  to  be 
only  2". 5,  just  in  the  rear  of  the  nucleus.    In  Plate  XXXI.  it  is  perhaps  a  little 
too  broad. 

The  diameter  of  the  nucleus,  by  measurement   from  a  diagram,  was  <  4"? 
The  following  measurements  were  made: 

Nucleus  to  middle  of  dark  space  in  front  of  C  =     8".9. 
«         «    V  =  vertex  of  B  .  =  18  .0. 

Transverse  diameter  of  B  =  bb"      .         .         .     =  39  .4. 
The  breadth  of  the  dark  arc  outside  of  B  is  about  4". 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 

" '  Nucleus  large  and  bright ;  no  dark  space  between  it  and  the  arch.'  A  sketch 
exhibited  in  other  respects  the  same  appearances  as  on  Sept.  24." 

ANN  ARBOR.    BRUNNOW.     (Mss.) 

"The  first  night  on  which  I  made  a  drawing  was  the  evening  of  the  25th. 
(Plate  XLIX.  24.)  Then,  as  on  the  26th,  the  Comet  resembled  one  of  the 
drawings  of  Halley's  Comet  made  by  Bessel.  A  broad,  fan-shaped  jet  of  light 
was  emitted  from  the  nucleus  towards  the  sun,  the  ends  of  which,  bending  back- 
wards, formed  the  inner  part  of  the  tail.  This  was  surrounded  by  a  bright  para- 
bolic envelope,  but  separated  from  it  by  an  entirely  dark  space." 
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PARIS.     CHACORNAC.     (Bulletin  Obs.  Imp.  de  Paris.) 

"Le  25  7bre  a  4|h  du  matin,  1'enveloppe  qui  se  trouvait  le  23  tres-rapprochee 
du  noyau,  s'en  est  ecartee  d'une  quantite  assez  considerable ;  autour  de  celui-ci 
une  cinquieme  enveloppe  se  degageant  comme  1'avait  fait  la  quatrierne.  Des 
mesures  ties  demi-diametres  de  ces  enveloppes  sont  prises  dans  divers  angles  de 
position. 

"A  5  heures  les  images  des  arcs  lumineux  et  celles  du  noyau  apparaissent 
colorees  lorsqu'on  applique  a  la  grande  lunette  un  polariscope  Arago. 

"  A  6h  4m  1'image  du  noyau  de  la  Comete  n'est  plus  visible  dans  la  lunette 
armee  d'un  faible  grossissement. 

"Du  25  7bre  au  8  8bre  deux  autres  enveloppes  se  sont  encore  degagees  du  noyau. 
La  sixieme  brillait  d'un  eclat  vif,  et  presentait  de  la  lumiere  nettement  polarisee." 

BERLIN.     FORSTER.     (Astron.  Nachrichten,  1205,  p.  68.) 

"  Der  Kern  seit  dem  218ten  Sept.  entschieden  kleiner  geworden.  Die  Ausstrb'mung 
jetzt  in  der  deutlichen  Form  eines  facherfb'rmigen  Kammes  oder  Sectors." 

(Ibid.,  p.  69.) 

"  Durchmesser  des  Kerns  reducirt  auf  die  Entfernung  1  =  3".4." 

DORPAT.     MADLER.     (Beob,  der  Kaiserl.  Sternw.  JDorpai,  XV.  p.  39.) 

"Messungen  des  Kopfs :  18"  31' 2".876. 

Die  Ausstrahlung  zeigte  sich  heut  deutlich  als  gut  begrenzter  Kreisausschnitt  von 
etwa  200  Graden  des  Umfangs.  Sie  war  seit  18h  32'  sichtbar. 

Richtung  der  Ausstrahlung  18h  36' 167°  49'.3. 

19      3 167    10. 

Richtung  des  Schweifes  (seit  18"  45'  sichtbar)  19h  8' 4°  2'. 

Der  Halbmesser  des   Ausstrahlungskreises,    von  der    Mitte    des   Kopfs  aus  bis  zum 

Apex    gemessen    fand    sich  um    18h    48' 17".275.     Der   gegeniiberliegende 

(160°  umfassende)  Ausschnitt  war  dunkler,  selbst  mit  dem  heut  ziemlich  schwach 
glanzenden  Schweife  verglichen.  Die  siidlichste  Partie  des  Schweifes  ging  noch 
etwas  iiber  die  Ausstrahlung  hinaus. 

"Erne  kreisfb'rmige  Begrenzung  der  Ausstrahlung  schien  auch  schon  gestern 
Statt  zu  finden,  doch  war  der  Luftzustand  nicht  gunstig  genug  um  dariiber  Ge- 
wissheit  zu  erlangen." 

KREMSMUNSTER.     RESLHTJBER.     (Astron.  Nachrichten,  1169,  p.  261.) 

"  Komet  sehr  lichthell ;  Durchm.  bei  30  Bog.  Secunden ;  in  dem  den  Kern  des 
Kometen  umhiillenden  Nebel  bemerkt  man  eine  Parabel  von  verdichteter  Nebel- 
masse,  welche  den  Kopf  auf  der  Vorderseite  umfassend  mit  ihren  beiden  Aesten 
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nach  riickwarts  in  dem  Schweife  sich  fortsetzt  und  allmiilig  mit  der  Schweifmaterie 
zusammenfliesst." 

POULKOVA.     WINNECKE.     (PulL  Beob.  des   Grossen   Cometen  1858,  pp.  22,  23.) 

"  18h  54°  Sternz.  Wesentlich  hat  sich  das  Aussehen  des  Cometen  nicht  geandert, 
k  a  —  17",  k  b  =  8",  k  c  =  16".  Bedeutung  der  Buchstaben  \vie  gestern.  Star- 
ker Sturm  und  nicht  ganz  reiner  Himmel. 

«20h  45m.  Jca  —  21".0.     2  Einstellungen  am  Heliometer. 

"Es  1st  jetzt  sehr  klar  und  man  sieht  trotz  des  tiefen  Standes  die  schwache 
Hulle ;  sie  ist  aufgeblaht  in  der  Kichtung  140°,  1  Mess,  und  scheint  concentrisch 
mit  "dem  kleinen  Sector.  Es  wird  dieser  Positionswinkel  und  die  Bemerkung  durch 
die  urn  18h  45m  gemachte  Skizze  vom  Sector  bestatigt,  bei  der  die  Richtung  des 
Parallels  angegeben  ist;  daraus  wurde  p  =  145°  folgen. 

"Abstand  der  schwachen  Umhiillung  vom  Kerne  in  dieser  Kichtung  3',  im 
Parallel  des  Kernes,  vorgehend  2',  nachfolgend  3'." 

(Ibid.,  p.  30.) 

«  20h  30m  Sternz.  p  =  4°.47.     6  Beob. 

"  Der  Schweif  ist  in  der  Mitte  viel  dunkler  als  an  den  Seiten ;  diese  verlaufen 
allmalig  in  den  Himmelsgrund." 

1858.    September  26.    (Plate  XLIX.  26,  27,  28.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske  Videnskabernes   Selskabs,  1858,  p.  214.) 

"Sept.  26.  Formedelst  mcerke,  uafladelig  forbidragende  Skyer  lykkedes  i  Aften 
ingen  tilfredsstillende  Stedsbestemmelse  ;  i  lyse  Intervaller  gjordes  kun  nogle  faa  Be- 
maerkninger  001  de  siden  forrige  Observationsaften  indtraadte  physiske  Forandringer. 

"  Det  bemoerkedes  strax,  at  den  lyse  Sektor  ved  Kjaernen  imidlertid  havde 
faaet  en  betydelig  Udvidelse,  saaledes  at,  medens  paa  hceire  Side  den  forrige 
Radius  (Sept.  23)  nsestendeels  var  forbleven  i  sin  tidligere  Stilling,  den  venstre 
Grsendse  nu  derimod  stod  aldeles  lodret  paa  Axen.  Lysmateriens  Udlceb  paa  hceire 
Side  (i  Kikkerten)  var  forresten  endnu  meget  tydelig  og  kraftig  tilstede  i  Aften, 
saaledes  som  jeg  har  forsoegt  at  udtrykke  det  Fig.  V.  (Plate  XLIX.  27,  28.)  I 
Glands  og  Lysstyrke  naaede  Kometen  nu  vel  til  Arktur,  med  hvilken  Stjerne  den 
i  denne  Henseende  godt  kunde  sammenlignes,  da  de  begge  to  stod  omtrent  i  sainme 
Hoeide." 

DORPAT.     MADLER.     (Beob.   Kaiserl.  Sternw.  Dorpat,  XV.  p.   40.) 

"  Die  Begrenzung  der  kreisformigen  Ausstrahlung  wie  gestern.     Fur  die  Richtung 
der  Ausstrahlung:  18h  45'        ;         .     174°  43'.5. 

18    56  174  '56. 
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Richtung  der  Ausstrahlung :      20h  38'         .         .     175°  42'.3. 
Fur  die  Richtung  des  Schweifes  19    13  5    30  .7. 


Halbmesser  des  Segments  der  Ausstrahlung :  19h  2'     .         .     19"  918." 

GENEVA.     PLANTAMOCR.     (Note  sur  la  Comete  de  Donati,  p.  7.) 

"  C'est  le    26    septembre,    au   soir,    que  j'ai    remarque    pour  la  premiere  fois  le 

secteur  lumineux  partant   du   noyau   dans   la   direction    du   soleil ; 

"  L'ouverture    du   secteur   lumineux  etait   d'environ  130C." 

The  noticeable  features  on  the  27th  are,  the  smallness  of  the  nucleus  succeed- 
ing the  detachment  of  the  latest  envelope,  the  bright  border  of  the  envelope  B, 
and  the  general  depression  of  the  envelopes,  as  on  previous  dates,  to  the  right  of 
the  axis  of  the  tail,  causing  them  to  set  awry  \ipon  it. 

1858.     September  27.     (Plates  XXXII.   and   XLIX.    20,   30.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

The  outline  of  the  new  envelope,  C,  was  clearly  distinguished.  "  It  sets  awry, 
inclining  to  the  right  of  the  axis.  The  outline  of  A  is  becoming  very  indis- 
tinct. The  narrow  dark  stripe  in  the  axis  of  the  tail,  having  its  vertex  precisely 
at  the  nucleus,  is  a  remarkable  object.  Its  vertex  may  perhaps  incline  a  little 
to  the  following  side  of  the  nucleus."  On  the  29th  a  ray  was  seen  projected 
from  the  following  side  of  the  nucleus,  which,  it  was  thought,  may  have  given 
this  appearance  on  the  27th. 

The  following  measurements  were  made :  — 

Nucleus  to  vertex,  b',  of  the  brightest  envelope,  B,     .         .         .         .         =  23".l 
"         "    middle  of  dark  interval  between  B  and   C,    .         .         .         .     =  10  .7 
Transverse    diameter    of  I?    on    a    line  through  the  nucleus    inclined    by 

19°  to  the  axis  of  the  tail, .         =  59  .1 

Breadth  of  the  bright  rim  or  border  of  the  envelope  B,         .         .         .     ="    5  .8 
Transverse  diameter  of  C  (probably   measured  at  the  same  inclination  as 

for  B), ;         .         .         .         =  20  .5 

Breadth  of  dark  stripe  at  30"  from  the  nucleus, =     4  .9 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 

"  The  luminous    sector   very  bright  and   beautifully  seen ;    the    nucleus    is   now 

extremely   small,   and    bright    like    a   star,  —  almost   dissipated,    except    a   brilliant 

point,  —  quite  changed  since  Sept.  25th 

"According  to  a  sketch,  the  nucleus  was  round,  and  attached  to  it  on  the  upper 

side  (as  seen  in  the  telescope)  was  a  luminous    sector,  depressed  towards    the    tail 

on   the    right  side.      The    coma  extended  beyond  to    a    distance  greater   than   the 
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radius  of  the  sector,  and  was  terminated   by  a  bright  border,  between  which   and 
the  sector  was  a  darker  space." 

CAMBRIDGE,  ENO.  CHALLIS.  (Afonthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  18.) 
u  A  drawing  which  I  took  at  this  time  (Plate  XLIX.  30)  exhibited  a  small,  fan- 
shaped  centre,  the  broader  part  turned  from  the  tail,  and  the  brightness  increasing 
towards  the  narrow  part,  which  had  a  small,  circular,  and  very  bright  termination 
(which  is  properly  the  nucleus).  This  central  part  was  surrounded,  except  for  about 
90°  on  the  side  towards  the  tail,  with  a  kind  of  hood  or  envelope,  less  bright  and 
much  larger  than  the  central  part,  but  bright  enough  to  be  in  definite  contrast  with 
the  coma,  which  extended  from  it  to  a  breadth  about  equal  to  its  radius.  The 
hood  was  more  depressed  towards  the  tail  on  the  right  side  (as  seen  in  the  tele- 
scope) than  on  the  left  side.  The  right  side  of  the  tail  was  also  considerably 
the  brighter;  the  intermediate  part  was  comparatively  dark.  A  star  of  mag.  8, 
seen  through  this  part,  at  the  distance  of  a  few  minutes  from  the  nucleus,  ex- 
hibited no  unusual  phenomena.  By  measurement  with  a  position-circle,  the  axis 
of  the  tail  was  inclined  southward  from  the  great  circle  through  the  pole  by  8°." 

D<?BPAT.     MADLER.     (Beob.  Kaiserl.  Sternw.  Dorpat,  XV.  p.  41.) 

"  Starke  Bewolkung,  die  nur  abwechselnd  durch  helle  Lucken  den  Cometen  zu 
beobachten  gestattet.  Die  Ausstrahlung  von  derselben  Form  wie  am  25  und  26. 
Nach  19h  40'  vollstandige  Triibung. 

Halbmesser  der  Ausstrahlung:  18h  52'     .        .     21".510. 

Richtung  18h  57'          .       170°  31'.3." 

POULKOVA.     0.  STEUVE.     (Pulk.  Bedb.  des  Grotsen  Cometen  1858,  p.  4.) 

"  20h  35m.  Der  siidliche  Auswuchs  des  Cometen  war  heute  im  Sucher  leicht 
zu  erkennen.  Seine  grosste  Langenausdehnung  betrug  ungefahr  5',  in  der  Rich- 
tung 172°,  welche  auch  nahezu  mit  der  Richtung  der  hellsten  Ausstrahlung  im 
Facher  zusammenfiel.  Der  Halbbogen  war  mehrere  Secunden  breit  und  durchaus 
symmetrisch  um  den  Kern  belegen." 

POCLKOVA.    WINNECKE.     (PuUc.  Beob.  de»  Grotsen  Cometen  1858,  p.  23.) 

"  Es  wurde  erst  ordentlich  heiter,  als  der  Comet  schon  sehr  tief  stand ;  die 
Unruhe  der  Luft  erlaubte  keine  Detailbeobachtungen  iiber  die  Ausstrahlungen, 
die  iibrigens  wesentlich  sich  nicht  geandert  zu  Jmben  scheinen.  So  die  Notiz 
jener  Nacht.  Zwei  gleichzeitig  entworfene  Skizzen  zeigen  aber  ubereinstimmend 
betrachtliche  Aenderungen  gegen  friiher ;  denn  nach  ihnen  waren  Erscheinungen 
die  am  29  Sept.  beschrieben  sind,  schon  damals  vorhanden ;  ich  meine  die  Andeu- 
tung  eines  grossen  Sectors,  oder  besser  einer  ringfb'rmigen  Verdichtung  in  der 
Schweifmaterie  vor  dem  Sector.  Da  aber  bei  der  schlechten  Luft  keine  ertragliche 

27 
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Bestimmung    der    Dimensionen   moglich    gewesen    ist,    so    gebe   ich    diesc  Skizzen 

nicht. 

"Abstand  der.  schwachen  Hiille  vom  Kern  in  der  Richtung  der  Aufblahung 
2V7-3'.  Im  Parallel  des  Kernes  vorgehend  1'.3,  folgend  2'.5.  Breite  des  hellen 
Stromes  in  dieser  Richtung  1'.7." 

(Ibid.,  p.  30.) 

« 22h  15m  Sternz,  p  —  8°.66.     8  Beob. 

"  Die  dunkle  schmale  Zone  in  der  Mitte  des  Schweifes,  in  fast  dem  Himmelsgrunde 
gleichem  Lichte,  ist  heute  sehr  auffallend." 

1858.    September  28.    (Plate  XLIX.  si,  32,  33.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske'Videnskdbernes  Sehkabs,  1858,  p.  215.) 

"Der  er  siden  den  forrige  Observationsaften  en  sserdeles  betydelig  Forandring 
foregaaet  i  Kometens  Hoved.  Den  venstre  Radius  bar  nemlig  atter  dreiet  sig 
opad,  og  det  er  ved  foerste  CEiekast  allerede  ioeinefaldende,  at  Kjsernen  i  Aften 
ligger  betydelig  excentrisk  i  Lyssektoren,  saaledes  som  den  medgivne  Tegning 
(Fig.  VI.  Plate  XLIX.  32)  viser  det.  Efter  en  kort  Meddelelse  i  Monthly  Notices, 
XIX.  p.  145,  bar  Hr.  Rosa  i  Rom  allerede  tidligere,  den  11  Septbr.,  iagttaget  en 
lignende  excentrisk  Stilling.  Men  desforuden  bar  der  nu  et  nyt  Hylster  indfundet 
sig,  der,  om  end  langt  svagere  end  Kometens  egentlige,  saedvanlige  Hale,  alligevel 
tydeligt  nok  indbyller  Kjaernen  og  Hovedet." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

An  attempt  was  made  to  photograph  the  image  of  the  Comet  in  the  focus  of 
the  great  refractor,  but  only  the  nucleus  and  a  little  nebulosity  15"  in  diameter 
acted  on  the  plate  in  an  exposure  of  six  minutes.  In  the  Comet-seeker,  "  the 
dark  opening  in  the  axis  of  the  tail  occupies  about  one  twelfth  of  its  breadth  at 
a  distance  of  1°  from  the  nucleus ;  it  may  be  traced  distinctly  for  one  or  two 
degrees.  The  head  of  the  Comet,  seen  with  the  finder  in  strong  twilight,  which 
obliterates  all  but  this  brightest  portion,  is  crescent-shaped." 

MARKREE.     GRAHAM.     (05s.  of  Donatfs   Comet,  1858,  Markree,  p.  8.) 

"  Viewed  with  the  large  achromatic,  the  first  impression  was  the  stellar  character 
of  the  nucleus ;  the  light  was  more  concentrated  than  heretofore,  and  still  rather 
stronger  and  more  sharply  defined  on  the  N.  side ;  on  that  side,  too,  it  seemed 
slightly  lopped  off,  so  as  to  be  straight  for  a  small  distance, .  at  an  angle,  as 
before,  of  105°  with  the  axis  of  the  tail.  The  next  impression  was  a  startling 
confirmation  of  my  conjectures,  as  to  a  crescent  shape ;  the  envelope  immediately 
surrounding  the  nucleus  was  almost  a  perfect  semicircle,  the  eastern  cusp  being 
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a  little  more  elongated  than  the  western.  The  thickness  of  this  envelope  was 
about  twice  the  diameter  of  the  nucleus. 

"We  have  seldom  seen  Venus,  in  this  climate,  more  sharply  defined  than  was 
this  crescentrshaped  (nearly  semicircular)  envelope,  as  well  on  the  convex  as  on 
the  concave  side;  it  was  particularly  so  at  the  former  (the  S.),  for  on  the  latter 
side  the  continuation  was  interrupted  by  the  nucleus,  which  stretched  a  little 
way.N.  of  the  boundary  line.  A  fainter  envelope  circumscribed  the  former  one, 
of  apparently  the  same  texture  and  material  as  the  tail;  its  thickness,  about  half 
that  of  the  former ;  once  or  twice  I  fancied  that  in  this,  too,  I  saw  traces  of  a 
phase,  but  no  other  eye  confirmed  this  suspicion,  and  it  was  only  one  or  two 
glances  I  got  of  it.  The  E.  side  of  the  tail  was,  as  before,  decidedly  brighter 
and  broader  than  the  other, —  in  fact,  it  occupied  nearly  half  the  breadth  of  the 
tail;  the  W.  side,  a  quarter;  and  the  other  quarter  was  little  else  than  the  pure 
azure  of  the  sky." 

NECCHATEL.    JEANJAQUET.     (Souvenirs  de  la  Coniete  de  1858,  p.  8.) 

"  Aujourd'hui  28  septembre,  il  me  parait  interessant  de  noter  la  premiere  visi- 
bilite  de  1'astre,  qui,  vu  le  temps  propice,  ne  peut  manquer  de  se  montrer  de 
tres-bonne  heure ;  il  est  6  heures  17  minutes.  Je  signale  en  meme  temps  Arc- 
turus  et  Vega.  Mais  rappelons-nous  que  ces  etoiles  ne  sont  pas  a  1'horizon,  et  que 
tandis  que  1'obscurite  s'est  deja  faite  en  quelque  sorte  pour  elles,  elle  est  loin  de 
s'etre  encore  faite  pour  le  meteore." 

MUNICH.     LAMONT.     (Jahresbericht  der  k.  Sternw.  Munchen,  p.  17.) 

"  Am  28  September  sab.  ich  eine  parabolische  Begrenzung  um  den  Kopf,  und  eine 
facherformige  Ausstrb'mung  des  Lichtes  vom  Kerne  aus  in  der  Eichtung  der  Sonne." 

DORPAT.     MADLER.     (Beob.  der  Kaiserl.  Sternw.  Dorpat,  XV.  p.  41.) 

"  Nur  8  Minuten  lang  machte  das  dichte  Regengewblk  dem  Cometen  Platz. 
Die  Ausstrahlung  kreisfb'rmig,  aber  nach  der  Seite  des  Schweifs  zu  zeigen  sich 
wieder  die  concaven  Gebilde  wie  am  19.  Fur  die  Richtung :  20h  52'  .  .  166°  54'. 
Ein  Mehreres  konnte  heute  nicht  erhalten  werden." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  pp.  312,  313.) 

"  Erst  am  Abend  des  28steQ  heiterte  es  sich  vollig  auf  und  um  6h  15m  m.  Z.  sah 
ich  den  Cometen  bei  42  ff.  Vergr.  des  3£  ffi  Aequatoreals.  Sein  Aussehen  hatte 
sich  seit  Sept.  22  erheblich  geandert,  jedoch  fand  ich  wie  damals  die  rechte,  vor- 
angehende  Seite  der  Coma  und  des  Schweifes  heller  als  die  linke.  Der  Kern, 
beilaufig  von  2"  bis  3"  Durchmesser,  war  auf  der  Sonnenseite,  anstatt  von  der 
fruheren  verwaschenen  Ausstrb'mung,  von  einem  beinahe  scharf  begrenzten  Sector 
von  etwa  170°  Umfang  umgeben,  uber  dem  eine  etwaa  schwachere  parabolische 
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gekriimmte  Zone  lag,  die  mit  ihren  beiden  Aesten  den  Schweif  bildete.  6h  30m 
sah  ich  den  Cometen  bei  starkeren  Vergrb'sserungen  im  4  ff.  Fraunhofer.  Die 
Helligkeit  der  Erscheinung  war  auffallend.  Ich  babe  nicht  sehr  sorgfaltig  darauf 
geachtet  ob  der  Sector  gegen  die  iiber  ihm  liegende  Zone  ganz  scbarf  abgeschnit- 
ten  war;  meine  Zeicbnungen  deuten  darauf  bin,  dass  ein  nahezu  allmaliger  Ueber- 
gang  stattfand,  so  dass  die  Helligkeit  des  ausseren  Sectors  unmittelbar  an  der 
Begrenzung  des  innern  am  grbssten  war.  Einen  deutlichen  Umriss  des  innern 
Sectors  babe  icb  mit  Sicberheit  wabrgenommen ;  die  Figur  schien  mir  Behr  nahe 
die  eines  Kreisausschnitts  zu  sein,  mit  einein  Radius  von  etwa  15".  Bei  einge- 
tretener  Dunkelbeit  zeigte  sich  iiber  der  parabolischen  Zone  dem  aussern  Sector, 
eine  zweite  schwachere  Umhiillung,  deren  ausserste  Grenzen  ich  bis  etwa  2J'  vom 
Kern  verfolgen  konnte,  und  deren  Helligkeit  von  innen  nach  aussen  allmalig 
abnahm.  Gegen  diese  aussere  Umhiillung  war  die  den  innern  Sector  umgebende 
parabolische  Zone,  deren  Scheitelradius  ich  zu  35"  schatzte,  ziemlich  scharf  be- 
grenzt.  Ich  muss  noch  erwahnen,  dass  die  linke  Seite  des  innern  Sectors  erheblich 
heller  war  als  die  rechte,  die  in  einer  Ausdehnung  von  etwa  30°  sich  ganz  ver- 
waschen  zeigte,  etwa  so  als  ob  hier  ein  erhebliches  Ueberstrbmen  der  Lichtmaterie 
aus  dem  Sector  in  den  vorangehenden  Schweifast  stattfande. 

"  Nach  unten  war  der  Kern  und  der  Ausstromungs-Sector  scharf  begrenzt  durch 
eine  dunkle  Zone  von  gleichfalls  parabolischer  Form,  deren  Grenzen  die  innern 
scharf  hervortretenden  Umrisse  der  beiden  Schweifaste  bildeten.  Die  Axe  dieser 
parabolischen  Zone,  allem  Anschein  nach  gleichzeitig  die  Axe  des  Schweifes,  war 
noch  bezeichnet  durch  einen  innern  dunkleren  Canal.  Diese  dunkle  Zone  war 
sowohl  im  Cometensucher,  wie  mit  freiem  Auge  weit  in  den  Schweif  hinauf  zu 
verfolgen,  den  sie  ofienbar  der  ganzen  Lange  nach  in  zwei  ungleiche  Aeste  theilte. 

"  Die  Mittellinie  der  Ausstrbmung  schien  mir  nahe  mit  der  verlangerten  Schweifaxe 
zusammen  zu  fallen;  Herr  Prof.  Peters  schatzte  ihre  Bichtung  10°  nach  links  von 
dieser  Linie." 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  261.) 

"  Der  Kern  des  Kometen  wird  kleiner,  aber  viel  intensiver  und  brillanter ; 
zunachst  umgiebt  ihn  eine  dichtere  parabolischgeformte  Masse,  iiber  dieser  befindet 
sich  in  -dem  Kopfnebel  in  einem  kleinen  Abstande  die  am  25  Sept.  bemerkte 
Lichtparabel." 

1858.     September  29.     (Plates   XXXIII.  and   XLIX.  34,  35,   36.) 
COPENHAGEN.     D' ARREST.     (Ocersigt  kgl.   danske  Videnskabernes   Sekkabs,   1858,  p.  215.) 

"  Den  29  Septbrt,  var  Luften  om  Aftenen  meget  disig,  men  man  saae  alligevel 
nok  for  at  forvisse  sig  om,  at  det  forhen  omtalte  nye  Hylster  af  28  Septbr.  nu 
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havde  udviklet  sig  saaledes,  at  det  var  bleven  til  en  andcn  Hale.  Halernes  Axer 
dannede  med  hinanden,  efter  mit  og  Hr.  Thiele's  uafhsengige  Skjoen,  en  Vinkel 
paa  omtrent  140  Grader.  Dette  uventede  og,  saavidt  mig  vitterligt,  Bj'eldne  Syn 
minder  stserkt  ora  en  Tegning  af  den  Halleyske  Komet  ved  Sir  John  Herschel  i 
Capreisen.*  Den  her  ointalte  og  paa  mine  Tegninger  (Plate  XLIX.  36)  anskue- 
liggjorte  Forlsengelse  af  det  taageagtige  Hylster  er,  mserkelig  nok,  skt  Me  identisk 
med  en  anden,  netop  paa  den  Tid  af  andre  lagttagere  observerede  Sidehale.  Denne 
sidste  dannede  nemlig  en  langstrakt,  svag,  retlinet  Lysstribe  ved  Siden  af  Hoved- 
halen,  saaledes  at  den  paa  en  Maade  tangerede  Hovedhalen,  ved  dena  Udspring.f 
Jeg  har  i  disse,  rigtignok  ajdrig  ret  klare  Aftener  ikke  sect  Noget  til  Sidehalen, 
men  om  den  ovenfor  beskrevne,  efter  al  Rimelighed  ikkun  meget  kortvarige  Hale, 
som  altsaa  har  vaeret  den  tredie,  kan  der  aldeles  ikke  vaere  nogen  Tvivl." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  Marked  changes  have  occurred  since  the  27th.  The  little  half-moon  envelope, 
then  closely  shrouding  the  nucleus,  has  elevated  itself  above  it  and  become  the 
most  conspicuous  feature  in  the  telescopic  view.  It  is  a  very  little  brighter  near 
its  outer  edge.  It  is  in  a  disturbed,  clouded,  curdled,  or  chaotic  state,  not  evenly 
diffused  as  the  outer  envelopes  are.  Besides  the  outline  of  the  dark  axis  of  the 
tail,  perhaps  20"  broad  at  4'  from  the  nucleus,  there  is  evidently  a  ray  proceed- 
ing from  the  latter  on  the  following  side." 

DORP  AT.     MADLER.     (Beob.  der   Kaiserl.   Sternw.  Dorpat,  XV.  pp.  41,  42.) 

"  Die  Ausstrahlung  zeigte  sich  heut  ganz  verandert.  Sie  war  merklich  grosser 
und  bestand  aus  3  concentrischen  Zonen.  Die  innere  zunachst  dem  Kopfe  am 
hellsten,  aber  unvollkommen  begrenzt,  etwa  £  der  Ausdehnung  des  Ganzen.  Die 
zweite  Zone  dunkel,  und  nur  wenig  heller  als  der  Schweif,  die  dritte  an  Helligkeit 

* 

zwischen  den  beiden  innern  das  Mittel  haltend.  So  zeigte  es  sich  gegen  19h;  aber 
spater  (etwa  20h  20')  hatte  das  Ganze,  wie  die  einzelnen  Zonen  an  Ausdehnung 
zugenommen ;  die  innere  zeigte  sich  besser  begrenzt,  aber  dem  Anschein  nach 
etwas  weniger  hell  als  vorher. 

Messungen. 

Halbm.  des  Ganzen           18h  57m  .       .       .     28".127. 

Halbm.  der  innern  Zone  20h  19m  .       .         16".645. 

Halbm.  des  Ganzen           20h  24m  .       .       .     34".623. 

*  Results   of  Astronomical    Observations,   London,    1847,  Plate  XV.    Fig.   3. 

t  Jvfr.  Tegningen  hos  Bond,  Account  of  Donatfs  Comet,  p.  15,  Fig.  9,  og  blandt  Andet  hvad  Prof. 
Listing  i  Goettingen  desangaaende  meddeler  i  Astron.  Nachr.,  Bd.  XLIX.  p.  231. 
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"Richtung   der  Ausstrahlung  18h  48m    .       .     Mittel  166°  48'. 

20"  13m    .      .    Mittel  168°  33'.3. 

"Richtung  des  Schweifes         20"  30m    .       .     Mittel     11°  40'." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  313.)    • 

"  Septbr.  29  war  der  Comet  kurze  Zeit  zwischen  Wolken  sichtbar ;  jedoch  war 
seine  Erscheinung  hinreichend  deutlich,  um  zu  zeigen,  dass  die  Richtung  der  Aus- 
stromung  seit  gestern  sich  von  der  Richtung  der  Schweifaxe  nach  rechts  entfernt 
hatte.  Ich  schatzte  den  Winkel  zwischen  beiden  Richtungen  zu  etwa  30°,  muss 
aber  dabei  bemerken,  dass  die  Schatzung  der  Mittellinie  des  ausstrb'menden  Sector 
gestern,  heute,  und  an  den  folgenden  Abenden  erheblich  unsicher  war,  eine  Folge 
der,  grossen  Ausdehnung  in  der  die  Erscheinung  sich  zeigte." 

KEEMSMUNSTEB.     RESLHUBEE.     {Astron.  Nachrichten,  1169,  pp.  261,  262.) 

"Kern  des  Kometen  von  15  Bog.  Secunden  Durchmesser;  die  dem  Kerne 
gestern  anliegende  parabolische  Masse  entfernt  sich  von  diesem;  die  Lichtparabel 
vom  25  Sept.  wird  schwacher,  zerfliesst  in  den  allgemeinen  Nebel.  Der  Kern  ist 
auf  der  Hinterseite  gut  begrenzt;  auf  dem  Vorderrande  mehr  verwaschen.  Hinter 
dem  Kerne  gewahrt  man  im  Schweife  einen  dunklen  Streifen,  der  entsteht,  indem 
die  den  Schweif  bildende  Materie  auf  der  Vorderseite  des  Kernes  ausstromt,  und 
dann  nach  riickwarts  in  zwei  parabolischen  Aesten  abfliesst,  die  sich  erst  in  einiger 
Entfernung  hinter  dem  Kerne  vereinigen  und  so  einen  Streifen  iibrig  lassen,  durch 
welchen  man  den  dunklen  Himmelsgrund  sieht." 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  delT  Osserv.  del  Coll.  Romano,  1859,  p.  13.) 

"  II  29  settembre  era  progredito  ancora  1'  allargamento  angolare  del  ventaglio, 
il  quale  si  era  aperto  fino  ad  arrivare  a  270°,  e  il  nucleo  restava  nell'  angolo 
oscuro  rientrante  tra  due  raggi  estremi.  Esso  era  ovale  e  decisamente  rotondo 
dalla  parte  della  coda,  ma  dalla  parte  del  ventaglio  rassomigliava  la  fase  di  Venere 
leggiermente  convesso.  L'  intensita  della  sua  luce  andava  scemando  dalla  parte 
convessa  verso  il  ventaglio  de'  raggi,  coi  quali  si  confondeva  insensibilmente.  La 
maggior  dimensione  del  nucleo  (cioe  la  trasversale  alia  coda)  era  9".41,  e  la  minore 
(quella  cioe  nella  direzione  della  coda)  8".  5.  La  distanza  della  parte  convessa 
(posterior^  verso  la  coda)  del  nucleo  alia  sommita  del  ventaglio  era  24".0;  la 
direzione  o  angolo  di  posizione  dell'  asse  maggiore  del  nucleo  era  83°.47.  La 
larghezza  del  ventaglio  sulla  linea  diametrale  del  nucleo  =  43".75,  larghezza  del 
medesimo  alia  estremita  de'  due  ultimi  raggi  =  51".45.  I  due  raggi  pero  non 
erano  ugualmente  lunghi  e  la  linea  media  del  loro  angolo  non  coincideva  col 
mezzo  della  coda.  L'  inviluppo  esterno  del  paraboloide  nebuloso  fu  trovato  4'.  6  ; 
1'  angolo  di  posizione  della  coda  =  11°.22. 
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"  Intorno  a  queste  misure  e  da  osservare  che  la  cattiva  terminazione  dcgli  oggetti 
le  rende  non  poco  incerte ;  di  piu  il  nucleo  non  sopportava  die  1"  ingrandimento  di 
circa  200  volte,  dopo  di  che  diventava  enormemente  confuso  e  sfumato.  A  questa 
circostanza  si  deve  la  notabile  diversita  trovato  da  vari  astronomi  tra  le  misure 
del  nucleo  stesso.  Cosi  il  Signer  Donati  e  il  Signer  Maedler  lo  fanno  di  3"  soli ; 
diversita  che  io  non  saprei  spiegare  altrimenti,  e  che  eccede  tutti  i  limiti  probabili 
degli  errori  nella  misura  di  questo  oggetto,  mentre  del  resto  assai  bene  combinano  le 
misure  degli  inviluppi  esterni.  v.  Astron.  Nachricht.  no.  1167,  pag.  227.  Del  resto, 
le  forme  de'  vari  ventagli,  aloni  o  inviluppi  descritti  dal  Signer  Donati  ben  com- 
binano colle  nostre." 

POULKOVA.     O.  STBUTE.     (Putt.  Beob.  des  Grossen  Cometen  1858,  p.  5.) 

"18h  55m-20h  Om.  Im  Innern  des  ersten  Fachers  hat  sich  jetzt  ein  zweiter 
gebildet,  der  in  seiner  Achse  mit  der  das  letzte  Mai  bemerkten  helleren  Ausstrah- 
lung  im  F'acher  nahezu  zusammenf  allt.  Der  symmetrisch  .um  den  Facher  bele- 
gene  Halbbogen  hat  an  Breite  erheblich  zugenommen  und  zwar  nach  innen  zu, 
BO  dass  er  sich  dem  Facher  genahert  hat,  und  das  ihn  von  demselben  trennende, 
dunklere  Intervall  viel  kleiner  geworden  1st,  als  wie  es  zwei  Tage  friiher  war. 
Wolken  und  Wind  storen  die  Messungen. 

Messungcn  und  JSchatzungen. 

1.    Am  Facher. 

Vorangehende  Spitze,  Richtung  315°,  Abstand  7". 
Nachfolgende  "  86°,        «       15". 

Abstand  auf  dem  Parallel  des  Kerns,  vorangehend  12". 
"  "  «  «  «      nachfolgend    14". 

"         in  der   Eichtung   nach   Siiden  14". 
Vorangehende  Spitze  des  innern  Fachers  244°. 
Nachfolgende          «  «  «  1G5°. 

2.    Am  Halbbogen. 
Aeussere  Begranzung,  Abstand  in  der  Mitte  2r.80  =  27".3. 

auf  dem    Parallel    des    Kerns,  vorangehend 
3M3  =  30".  5. 
Aeussere  Begranzung,  Abstand   auf   dem   Parallel    des    Kerns,    nachfolgend 

3r.40  =  33".l. 

Vorangehendes  Ende,  Eichtung  313°. 
Nachfolgendes  62°. 

Eichtung  der  Tangente  in  der  Mitte  97°. 
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"Die  Breite  des  Halbbogens  ist  gleich  der  Breite  des  dunkleren  Intervalls,  das 
ihn  vom  Facher  trennt.  Sein  Glanz  ist  in  der  Mitte  am  starksten. 

"  Der  die  beiden  Schweifhalften  trennende  dunkle  Zwischenraum,  beginnt  beim 
Kern  selbst  und  ist  scharf  begranzt.  Seine  Breite  betragt  im  Anfange  12",  die 
Richtung  der  vorangehenden  Seite  wurde  gemessen  zu  53.3,  die  der  nachfolgenden 
Seite  zu  10°.8." 

POTJLKOVA.     WINHECKE.     (Puflc.  Beob.  des   Grossen   Cometen,  1858,  pp.  20,  21.) 

« 19h  33m  Sternz.     D  =  2".69.     2  Beob. 

"  Kern  ziemlich  scharf  begranzt  und  mit  schwacherer  Vergrb'sserung  schwer  von 
dem  sehr  hellem  Lichte  des  innern  Sector  zu  unterscheiden.  Die  Helligkeit  des- 
selben  im  Sucher  ist  bei  weitem  geringer,  als  die  von  Cor  Caroli,  gar  nicht  nach 
Art  der  vera.nderlicb.en  Sterne  durch  Stufenscbatzung  vergleichbar ;  der  TJnterschied 
betragt  wobl  £  Grossen." 

(Ibid.,  pp.  23,  24) 

"  19h  20m  Sternz.  Die  Excentricitat  des  Kernes  gegen  die  Sectoren,  in  der 
Richtung  (beilaufig)  senkrecht  auf  den  Schweif,  hat  sich  sehr  verkleinert;  er  war 
mit  schwacherer  Vergrb'sserung  von  dem  sehr  hellen  Lichte  des  innern  Sector 
schwer  zu  unterscheiden.  Dieser  letztere  erschien  mir  ziemlich  gleichmassig  hell; 
wenn  eine  Differenz  vorhanden  war,  so  mbchte  die  vorangehende  Seite  die  hellere 
sein.  Die  Begranzung  des  Sectors  war  scharf  abgeschnitten  nach  alien  Seiten. 
Unmittelbar  daran  schloss  sich  ein  zweiter,  nahezu  symmetrischer  Sector  von 
schwacherm  Lichte,  dessen  Intensitat  aber  noch  die  des  Schweifes  in  seinen  hell- 
sten  Theilen  iibertraf.  Die  Begranzung  dieses  Sectors  bestand  aus  einem  be- 
trachtlich  hellern,  nach  aussen  sehr  scharf  abgeschnittenen  Ringe  von  4"  Breite. 
Ob  davor  ausser  der  schwachen  TJmhullung  noch  Nebelmasse  war,  wie  eine 
gleichzeitig  entworfene  Skizze  zeigt,  erinnere  ich  mich  nicht  bestimmt.* 

"Abstand  des  Randes  des  hellen  Sectors  vom  Kerne  in  der  Richtung  des 
Schweifes  d  =  11".8.  2  Beob. 

Abstand  des  aussern  Randes  des  Ringes  vom  Kerne  in  gleicher  Richtung : 
d  =  26".5.  3  Beob. 

*  "  Diese  Notiz  wurde  9h  Abends  niedergeschrieben ;  am  Morgen  heiterte  es  sich  wieder  auf  und 
ich  finde  zu  dieser  Stelle  bemerkt: 

"17h  12m  Mittl.  Zeit.  Vor  dem  zweiten  Sector  ist  allerdings  noch  Nebehnasse  und  ich  schatze  die 
Breite  derselben  zu  £  -  £  des  Abstandes  der  beiden  Sectoren  von  einander,  also  4" -5";  und  ferner 
hierzu  am  3t)  Sept, : 

"Dies  ist  doch  wohl  ein  Irrthum;  heute  ist  ausser  der  schwachen  TJmhullung  vor  dem  zweiten 
Sector  bestimmt  kein  Nebel." 
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"  Es  bewblkte  sich  leider  so   rasch  wicder,  dass   die  Zeit  nicht  hinreichte,  auch 
uber  die  iiussere  schwiichere  Unihiillung  etwas  zu  erinitteln." 
(Ibid.,  pp.  30,  31.) 

«  19"  45n  Sternz.  p  =  14°.64.     6  Beob. 

"  Der  fast  schwarze  Streif  in  der  Mitte  des  Schweifes,  der  jetzt  erheblich  mehr 
hervortritt,  als  zu  Anfange  seiner  Erscheinung,  war  sehr  auflallend.  Die  Bichtung 
desselben  fallt  nich  vollig  mit  der  des  Schweifes  zusammen,  sondern  der  Positions- 
winkel  ist  etwa  5°  kleiner,  also  p  =  IT.  Seine  Dunkelheit  wird  je  naher  zum 
Kopfe,  je  grosser  und  unmittelbar  am  Kerne  ist  diese  Zone  nicht  viel  heller,  als 
der  umgebende  Himmelsraura,  wobei  jedoch  die  Wirkungen  des  Contrastes  zu 
beriicksichtigen  sein  werden." 

1858.     September  30.     (Plates  XXXIV.  and  XLIX.  37  -  41.) 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske  Videnskabernes   Sehkabs,  1858,  p.  216.) 

"  September  30.  En  ugunstig  Aften ;  kun  nogle  lyse  Intervaller  tillode  at  be- 
tragte  Kometen,  som  paa  samme  Dag  gik  igjennem  Periheliet  i  omtrent  0.5786 
Afstand  fra  Solen.  Det  nye  Hylster,  tilligemed  den  nye  igaar  Aftes  iagttagne 
Hale,  var  atter  forsvunden.  De  to  Graendseradier  af  den  lysende  Sektor  havde 
imidlertid,  og  mere  end  det  nogensinde  foer  havde  vaeret  Tilfseldet,  nsermet  sig 
hinanden,  og  det  var  i  Aften  oeiensynligt,  at  Halen  nu  var  ifaerd  med  at  afsondre 
sig  i  to  Dele  eller  noeiere  i  to  adskilte  Grene.  Man  see  ioevrigt  Fig.  .  .  .  ' 
(Plate  XLIX.  41.) 

OBSERVATORY  OF  HARVARD   COLLEGE.     G.  P.  BOND. 

"  The  edge  of  the  envelope  C  is  very  distinct,  and  may  be  traced  through  an 
angle  of  270°,  reckoned  from  the  nucleus.  The  latter  is  truncated,  as  it  has 
often  before  been  seen,  on  the  side  opposite  to  the  sun,  giving  it  a  half-moon 
shape.  The  dark  axis,  which  at  its  origin  is  almost  black,  and  is  of  even  breadth 
with  the  nucleus,  completes  the  resemblance  to  a  phase  and  shadow."  The  inner 
envelope  C  is  very  bright,  but  curdled,  as  it  were,  wkh  an  evident  ray  towards  a 
point  indicated  in  a  sketch.  There  is  another  ray  on  the  opposite  side. 

The  dark  axial  stripe  had  its  origin  always  precisely  at  the  nucleus,  which  on 
this  side  was  sharply  defined  when  best  seen. 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 

"The  nucleus  again  large  and  planetary;  no  fantail,  but  a  little  rainbow  over 
the  nucleus,  as  on  Sept.  27.  Dark  band  sharply  defined  down  the  tail;  the  outer 
boundary  of  the  tail  sharp  on  the  right  side,  and  ill  defined  on  the  opposite 
side.  By  measurement  with  the  position  circle,  the  axis  of  the  tail  was  inclined 
southward  from  the  great  circle  through  the  pole  by  13V 

28 
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CAMBRIDGE,  EXG.  CHALLIS.  {Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  18.) 
" '  In  the  finder  a  narrow,  dark  band  well  defined  was  observable  along  the  axis 
of  the  tail.'  My  drawing  (Plate  XLIX.  39)  represented  the  central  brightness  as 
larger  and  more  oval  than  on  Sept.  27,  and  having  a  round,  blunt  termination  at 
the  lower  or  brightest  part  Above  the  upper  part  was  a  less  illumined  space, 
increasing  in  brightness  towards  a  luminous  semicircular  arch,  pretty  definitely 
bounded  on  the  outside,  beyond  which  the  coma  was  faintly  visible  to  some  extent. 
This  arch  descended  towards  the  tail  a  little  more  on  the  right  side  than ^ on  the 
left.  The  tail  appeared  to  stream  both  from  the  arch  and  from  the  exterior  and 
interior  coma,  and  the  right  hand  stream  was  considerably  the  brighter." 

FLORENCE.     DOXATI.     (Bulletin  Obs.  Imp.  de  Paris.) 

"Du  23  au  30  septembre,  le  noyau  paraissait  entoure  (du  cote  oppose  a  la  queue) 
d'un  demi-cercle  nebuleux  tres-clair,  auquel  succedait  un  autre  demi-cercle  dont  la 
lumiere  etait  beaucoup  plus  faible  que  celle  du  premier.  Yenait  ensuite  une 
nebulosite  indefinie  a  laquelle  se  rattachait  la  queue  qui  etait  longue  d'environ 
25°.  Diametre  du  noyau  le  30  Septembre,  3".0." 

HARKREE.     GRAHAM.     (Obs.  of  Donates   Comet  1858,  Markree,  p.  9.) 

"The  convex  portion  (southern)  of  the  interior  envelope,  next  to  the  nucleus, 
was  equally  well-defined  with  the  28th  ;  the  N.  portion  was  more  concave.  This 
latter  phenomenon  was  remarked  by  Mr.  C.  Robertson  and  myself  independently. 
The  cusps  of  course  seemed  longer  and  more  acute,  —  the  eastern  or  following 
one  more  lengthened  than  the  preceding  or  western. 

"Mr.  Cooper remarks,  that  the  nucleus  is  more  sharply  defined  than  in 

any  other  comet  he  ever  saw,  and  that  in  shape  it  takes  very  much  the  char- 
acter of  the  interior  envelope,  which  exhibits  the  remarkably  definite  phase,  though 
the  nucleus  is  not  so  well  defined  as  the  envelope 

"  On  the  concave  side  of  the  crescent,  the  line  of  direction  curves  slightly  from 
the  nucleus  as  from  a  cusp,  something  in  the  form  of  Halley's  Comet,  of  20th 
October,  1835,  though  not  so  much  curved.  To  my  eye  there  was  a  narrow,  dark 
line  between  the  nucleus  and  the  first  envelope  on  the  S.  side,  inclined  a  little 

towards  the  S.  preceding;  this  was  also  the  impression  of  Mr.  C.  Robertson 

Mr.  Cooper  remarks,  that  the  extent  of  the  nucleus  towards  the  middle  of  the 
convex  part  -of  the  crescent,  measured  from  the  brightest  or  N.  part  southward, 
was  not  quite  half  the  middle  radius  of  the  first  envelope." 

YORK,  ENG.     GRAY.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  27.) 

"The  second  stratum  has  its  crescent  prolonged  on  the  following  side." 


1858. 
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LIVERPOOL.     HARTXI:!-.     (MiitlMy  S'ttticet  Royal  Attr.  Soc.,  Vol.  XIX.  p.  •'iG.) 
"Diameter  of  nucleus,  17". 

Diameter  of  first  envelope,  2'    1". 

Distance  from  centre  of  nucleus  to  front  of  coma,  1'  26". 

Diameter    of   coma    at    right    angles    to    tail,    measured    through    centre    of  nu- 
cleus, 5'  46". 

Length  of  tail  measured  along  the  curve  on  the  convex  side,     26°  35'. 

Distance  from  nucleus  to  end  of  tail  in  a  straight  line,    .       .     26°     0'. 

Greatest  diameter  of  the  tail,  3°  10' 

u  A  well-defined  conical  shadow  was  visible,  the  length  of  which,  measured  from 
the  nucleus  or  the  base  of  the  cone  to  the  apex,  was  18' 

"  The  tail  of  the  comet  was  more  symmetrical  and  the  envelope  was  brighter 
and  better  defined  than  on  any  other  occasion." 

DORPAT.     MADLER.     (Beob.  der  Kaiserl.  Sternw.  Dorpat,  XV.  p.  43.) 

"Zu  Anfang  heiter  und  ziemlich  windstill.     Der  Kern  erschien  auffallend   klein, 
so  dass  er  kaum  noch  messbar  war.     Ich  mass:     18h  28m     .       .     1".766. 
"Spater  bei  grosserer  Dunkelheit :  19h  14m'    .-      .     1".578. 

"  Dabei  ist  er  besser  begrenzt  als  an  den  vorangegangenen  Abenden.  Die  Aus- 
strahlung  wie  gestern,  aber  gegen  19h  wird  zuerst  ein  kurzer  feiner  Strahl  be- 
merkt,  vom  Kopfe  nach  N.  W.  (Kichtung  320°  2')  ziehend,  und  der  Kaum 
zwischen  ihm  und  dem  vorangehenden  Theile  der  Ausstrahlung  merklich  heller 
als  auf  der  andern  Seite  des  Strahls,  wo  sich  ein  dunkler  Quadrant  bildet.  Von 
diesem  dunklen  Baume  auszog  sich  eine  dunkle  Spalte  durch  die  Mitte  des 
Schweifes.  Im  Verlaufe  des  Abends  wird  es  an  der  Westseite  des  Strahls  immer 
heller  und  zuletzt  der  innern  Strahlenkrone  fast  ganz  gleich.  Fur  die  Richtung 
der  Ausstrahlung  (abgesehen  von  dem  erwahnten  hellea  Nebenraume)  fand 
sich:  18h  37m  .  .  167°  15',  18h  51m  .  .  168°  0'. 

Der  innere  hellste  Theil  der  Ausstrahlung :     Halbm.  18h  46m     .       .     14".443 
Der  aussere  Umfang  des  Ringes  :   Halbm.  18"  56m    .       .     33".627 

Richtung  des  Schweifes:  19h     lm     .       .     18°    34'" 

ALTONA.     PAPE.     (Astron.   Nachrichten,   1172,  pp.  313,  314.) 

"  Am  folgenden  Abend,  Septbr.  30,  war  das  3£  fiissige  Aequatoreal  mit  einem 
Positions-Micrometer  versehen,  durch  welches  unmittelbar  die  Messung  der  Richtr 
ungslinien  des  Schweifes  und  der  Ausstro'mung  ausgefuhrt  werden  konnte. 

"  7h  Om  trat  der  Comet  zwischen  Wolken  hervor.  Kern  und  Ausstromung  waren 
ausserordentlich  hell.  Letztere  bildete  einen  gleichmassig  hellen,  scharf  begrenzten 
Sector  von  etwa  220°.  Jedoch  gestattete  die  kurze  Sichtbarkeit  des  Cometen  nicht, 
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eine    genaue    Zeichnung    zu    entwerfen.     Die    Messung    der   Richtungen    ergab    urn 

7h  5m  : 

Pos.  Winkel  der  Mittellinie  des  Sectors       =  192°. 

Schweifes  =     16°." 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  262.) 

"  Der  Kern  des  Kometen  erscheint  heute  wieder  etwas  grosser  und  nicht  ganz 
rund ;  der  Hinterrand  ist  gut  begrenzt  und  abgerundet,  der  Vorderrand  ist  auf- 
getrieben." 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  deW  Osserv.  del  Coll.  Romano,  1859,  p.  13.) 

"  Direzione  dell'  asse  della  coda  13^° :  anche  oggi  questa  direzione  e  diversa  da 
quella  di  una  linea  media  che  si  imagini  condotta  pel  mezzo  dell'  angolo  oscuro 
del  ventaglio,  che  si  trovo  esser  38°  26',  onde  1'  apertura  di  quest'  angolo  non  in- 
filava  nella  direzione  della  coda.  Questa  sera  la  distanza  massima  delle  due  punte 
del  ventaglio  era  47".4,  cioe  un  poco  meno  di  ieri  sera,  e  1'  asse  maggiore  del 
nucleo  8".72,  cioe  un  poco  piu  della  sera  precedente." 

POULKOVA.     0.  STRUVE.     (PulL  Beob.  des   Grossen  Cometen  1858,  pp.  5,  6.) 
"  Das  Aussehn    des    Cometen    hat  sich  seit    gestern  wenig  verandert.     Zwischen 
18"  50m  und  19h  40m  wurden  folgende  Schatzungen  und  Messungen  erhalten. 

1.     Am   Facher. 

Vorangehende  Spitze,  Eichtung  313°,  Abstand  10". 
Nachfolgende         "  "  83°,         "        20". 

Abstand  auf  dem  Parallel  des  Kerns,  vorangehend  13". 

nachfolgend   16". 

Vorangehende  Spitze  des  innern  Fachers,  Richtung  247°,  Abstand  13". 
Nachfolgende  «  "         155°,  13". 

2.     Am  Halbbogen. 

Richtung  der  Tangente  in  der  Mitte,  94°. 
Abstand  in  der  Mitte,  2r.95  =  28".8. 

"         auf  dem  Parallel  des  Kerns,  vorangehend,  3r.23  =  31".5. 
"  nachfolgend,    4r.08  =  39".7. 

Breite  des  dunklen  Zwischenraums  zwischen  Facher  und  Halbbogen  =     6". 
"Die  Richtung   der   vorangehenden   Seite  des   dunklen  Zwischenraums  zwischen 
den  beiden  Schweifhalften   wurde   heute  gemessen  zu  9°.0,  die  der  nachfolgenden 
Seite  zu  17°.3." 
(Ibid.,  pp.  6,  7.) 

"Abstand  des  Kerns  von  der  Sudspitze  des  Cometen  45". 

ausseren   Begranzung  des  Cometen  aQf  dem 
Parallele  des  Kerns,  vorangehend,  60". 
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Abstnnd  des  Kerns  von   der  ausseren    Begriinzung   des  Comctcn    auf  dem 

Parallele  des  Kerns,  nachfolgend,  80". 

"Der  schwache  siidliche  Nebeldunst  hatte  seine  Hauptrichtung  unter  169°  und 
konnte  in  derselben  bis  auf  8'  Abstand  vom  Kern  verfolgt  werden. 

"  Zur  Bestimmung  der  Dimensionen  des  Cometen  in  der  Nachbarschafl  des  Kerns 
und  der  anfiinglichen  Richtung  des  Schweifs  konnen  noch  folgende  Beobachtungen 
iiber  die  Stellung  des  Vergleichsterns  in  der  Nebelmasse  dienen. 

"Urn  19h  42™  12s  Pulk.  Stzt,  Vergleichstern  am  nachfolgenden  Rande  des  Schweifs. 
"  52    10  "  "  in  der  Mitte  der  nachfolgenden  Schweif- 

halfte. 
"   20       3    58  "  u  am  nachfolgenden  Hande   des    dunklen 

Streifen. 
"  10      1  "  am  vorangehenden  Rande  des  dunklen 

Streifen. 

"  29    53  "  "'  am  vorangehenden  Rande  des  Schweifs. 

"  Die  nachfolgende  Begranzung  des  Schweifs  erschien  durchweg  sehr  scharf,  wah- 
rend  die  vorangehende  schon  in  wenigen  Minuten  Entfernung  vom  Kern  sehr 
verwaschen  war,  indem  das  Licht  allmalig  abfiel.  Aus  diesem  Grunde  kann  die 
letzte  Zeitangabe  nur  auf  eine  vergleichsweise  geringere  Genauigkeit  Anspruch 
machen." 

TRETIRE.     WEBB.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  22.) 

"When  I  perceived  it  [the  envelope]  on  the  first  trial  of  the  5£-inch  object- 
glass,  the  portion  next  the  sun  was  least  luminous,  and  seemed  to  consist  chiefly 
of  a  narrow  arc  of  light,  indicating  a  hollow  structure ;  this  bright  ring  became 
more  evident  at  a  greater  distance  from  the  sun,  so  that  the  portions  adjoining 
the  central  darkness  were  most  conspicuous,  especially,  perhaps,  that  on  the  pre- 
ceding side,  according  to  the  Comet's  orbital  motion 

"  The  proportion  of  the  dusky  streak  to  the  whole  breadth  of  the  tail  was 
estimated  at  £." 

POULKOVA.     WINNECKE.     (Pvlk.  Beob.  des   Grossen   Cometen  1858,  p.  21.) 

"  18h  48m    Sternz.     D  —  2".04.     3  Beob. 

"  Der  Comet  ist  36m  nach  Sonnenuntergang  schon  vortrefflich  dem  blossen  Auge 
sichtbar.  Kern  gut  begranzt  im  Fernrohre ;  Messungen  mit  335f.  Vergr.  Im 
Cometensucher  zeigt  er  sich  bedeutend  schwacher  als  Cor  Caroli." 

(Ibid.,  P.  24.) 

u  18h  50™  Sternz.    Der  innere  Sector  ist  iiber  252°.3,  3  Beob.,  ausgebreitet ;  die 
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absolute  Eichtung  seiner  Begranzungen  nach  links  und  rechts  lasst  sich  aiis  den 
Einstellungen  nicht  ableiten,  weil  der  Nullpunkt  nicht  bestimmt  wurde.  Eine 
halbe  Stunde  spater  erhielt  ich : 

Positionswinkel  Kern  bis  ausserste  Spitze  des  innern  Sectors  rechts  70C.3.     2   Beob. 

links  328°.3.     2  Beob. 

Perner  wurde  gefunden  d  =  14".4.     3  Beob. 

<T=  26".3.     3  Beob. 

"Letztere  Messung  ist  weniger  sicher  als  gestern,  weil  es  schon  ziemlich  dunkel 
wurde.  Die  Bedeutung  der  Buchstaben  ist  dieselbe,  wie  Sept.  29  ;  ich  werde  diese 
Bezeichnung  auch  im  Folgenden  anwenden. 

"Schwache  Umhullung :  Richtung  der  Aufblahung  164°.6.  1  Beob.,  Abstand  vom 
Kerne  in  dieser  Richtung  4'.  7. 

"Abstand  vom  Kerne  in  der  dem  Schweif  entgegengesetzten  Richtung  4'. 3. 
In  der  Richtung  senkrecht  hierauf  durch  den  Kern  folgend  5'.3. 

"  "  "  vorgehend          •  3'.5. 

"Im  Cometensucher  war  sie  trefflich  zu  sehen  und  ihre  Farbe  erschien  darin 
im  Vergleich  zu  dem  gelblichen  Lichte  des  Schweifes  und  Kopfes  blaulich.  Con- 
trast?" 

(Ibid.,  p.  31.) 

"  19h  55m  Sternz.  p  =  17°.44.     5  Beob. 

"  Die  schmale  dunkle  Zone  theilt  den  Schweif  in  zwei  ungleiche  Halften,  so 
dass  die  vorangehende  die  kleinere  ist ;  den  Positionswinkel  derselben  ergaben  drei 
Einstellungen  zu  15°.l 

"  Die   schwache  Umhullung  steht  von  der  hellen  ab : 

Entfernung  vom  Kopfe  :  5'  vorgehend :  2'  folgend :  4'.0. 
"  10'  «          1'         "         2'.3. 

In  26'  Abstand  nicht  mehr  bestimmbar. 

"Das  allmalige  Auslaufen  der  vorangehenden  Schweifseite  und  die  viel  scharfere 
Begranzung  der  folgenden  wird  immer  auifallender." 

• 

VIENNA.  .  .  .  (Annalen  der  L  k.  Sternw.  in  Wien,  F.  III.  IX.  p.  178.) 
"Der  Kern  erschien  sehr  intensiv,  klein  und  beinahe  rund.  Er  war  von  einem 
nebelhaften  Gebilde  umgeben,  das  einem  weitgeoffheten  Facher  glich,  und  die 
vibrigen  Theile  des  Cometennebels  an  Helligkeit  weit  iiberstrahlte.  Dieser  Facher 
war  an  der  der  Sonne  zugekehrten  Seite  ziemlich  scharf  begrenzt,  wahrend  an 
seinen  beiden  von  der  Sonne  abgewandten  Ecken  die  Lichtmaterie  allmahlig  in 
den  Schweif  iiberging.  Die  Mittellinie  des  Fachers  war  gegen  die  Richtung  vom 
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Kerne  zur  Sonne  betrachtlich  geneigt,  und  zwar  nach  links  (im  umkehrenden 
Fernrohre).  Den  ganzen  Kopf  des  Cometen  umgab  noch  ein  ausserst  feiner 
Lichtnebel,  der  mit  zunehmender  Eutfernung  vom  Kopfe  allmahlig  schwacher 
wnrde." 

1858.     October  1.     (Plate  XLIX.  42,  43.) 

An  increased  divergence  of  the  branches  of  the  tail  begins  now  to  attract 
notice.  The  excess  of  brightness  on  the  right  branch  had  probably  passed  its 
maximum  at  this  date. 

COPENHAGEN.     D"  ARREST.     (Oversigt  kgl.  danske  Videnskabernes   Selskabs,  1858,  p.  216.) 

"  En  endnu  staerkere  Forandring  foregaaet  i  Lyssektoren,  hvis  Grundradier  nu 
omslutte  henved  330  Grader.  Saavidt  det,  under  Savnet  af  et  dertil  passende 
Maaleapparat,  kunde  skjoennes,  manglede  der  netop  paa  den  Solen  modsatte  Side 
et  Udsnit  paa  tredive  Grader.  Saerdeles  maerkeligt  var  det,  at  der  lige  fra 
Kjaernen  udgik  en  smal,  meget  snever  mcerk  Stride,  saa  paafaldende  sort,  og  i 
Saerdeleshed  paa  den  hoeire  Side  (i  Kikkerten)  saa  skarpt  begraendset,  at  den 
aldeles  gjorde  Indtrykket  af  en  Skygge.  Denne  Stribe  var  omtrent  30  Bueminu- 
ter  lang.  loevrigt  var  det  svage  Skjser  omkring  Kometens  Hoved,  dette  tredie 
eller  maaskee  fjerde  Hylster,  som  efterhaanden  tilsyneladende  havde  udsondret  sig 
fra  Kjaernen,  atter  ligesaa  godt  synligt  som  de  foregaaende  Aftener." 

HIGHBURY,  ENG.     BURR.     {Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  26.) 

"  The  nucleus  had  become  brighter,  but  smaller,  with  projecting  wings  or  jets 
of  light  sweeping  backwards." 

PARIS.     CHACORNAC.     (Bulletin   Obs.  Imp.  de  Paris.) 

"  Un  fait  remarquable  au  sujet  de  1'excentricite  des  enveloppes,  c'est  que  depuis 
le  23  septembre  jusqu'au  1"  octobre,  le  noyau  etait,  dans  le  sens  du  diainetre 
perpendiculaire  a  la  queue,  plus  voisin  de  la  limite  australe  de  ces  enveloppes  que 
de  la  limite  boreale ;  tandis  qu'a  dater  du  2  octobre  c'est  le  contraire  qui  a  lieu ; 
le  noyau  est  plus  voisin  de  la  limite  boreale  et  c'est  aussi  cette  partie  des  en- 
veloppes qui  est  maintenant  la  plus  lumineuse  et  la  plus  etendue." 

FLORENCE.     DONATI.     (Bulletin   Obs.  Imp^  de  Paris.) 

"  Le  1"  octobre,  le  demi-cercle  sombre  dont  j'ai  parle  avait  presque  disparu ; 
1'aureole  lumineuse  qui  entourait  le  noyau  s'etait  dilatee  et  atteignait  presque 
1'autre  aureole  plus  faible.  II  n'y  avait  plus  entre  elles  qu'une  legere  ombre 
estompee.  Ces  deux  aureoles  formaient  presque  deux  cercles  complets,  a  1'excep- 
tion  d'une  echancrure  d'environ  60°  du  cote  de  la  queue." 

ALTONA.     PAPE.     (Astron.  Nachrichten,   1172,  p.  314.) 

"  Gh  30m  ward  es  klar  und  anhaltend,  so   dass  ich  den  Cometen  bis  zum  Unter- 
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gang  verfolgen  konnte.  Der  Anblick  war  gegen  gestern  Abend  ganzlich  verandert. 
Der  Ausstromungs-Sector  umfasste  einen  Bogen  von  nur  160°,  sein  Radius  war 
erheblich  kleiner  geworden  und  betrug  etwa  12" -15";  jedoch  war  seine  Helligkeit 
ausserordentlich.  Die  iiber  ihm  liegende  parabolische  Zone  war  ahnlich  wie  Sept, 
28,  ihr  Scheitelradius  betrug  etwa  35".  Der  innere  Sector  war  gegen  diese  Zone 
sehr  scharf  abgegrenzt,  ebenso  die  letztere  gegen  die  aussere  Umhullung  die  bis 
zu  3'  Abstand  vom  Kern  zu  verfolgen  war.  Auffallend  war  es,  dass  die  beiden 
Aeste  des  Schweifs,  welche  die  Fortsetzung  der  mittl.  Zone  bildeten,  starker  gegen 
einander  geneigt  waren,  als  Sept.  28.  8h  27m  erhielt  ich : 

Pos.  Winkel  der  Mittellinie  des  Sectors       =  218°.25. 

Schweifes  =     18°.75." 

KREMSML'NSTER.     RESLHUBER.     (Astron.  Nachrichten,  11G9,  p.  2G2.) 

"  Es  bildet  sich,  wie  es  die  Beobachtung  Oct.  1  bestatigte,  durch  Ausstromung 
aus  dem  Kerne  eine  neue  denselben  zunachst  umgebende  nach  hinten  ofFene  Ein- 
hullung  ;  die  am  28  Sept.  ausgeschiedene  Enveloppe  nimmt  eine  mehr  elliptische 
Kriimmung  an,  mit  einer  in  der  Weite  von  35  Graden  der  Peripherie  des  Kernes 
offenen  Stelle  auf  der  Riickseite." 

OXFORD,  ENG.     SLATTER.     (Monthly   Notices   Royal  Astr.   Soc.,  Vol.   XIX.    p.   24.) 

"  Nucleus  not  round,  irregular  oval ;  perhaps  paraboloidal.  Larger  diam.  12"> 
smaller  9". 

"  Parabolic  Envelope  distinct  and  bright,  the  shape  of  its  posterior  boundary  not 
noticed,  but  in  a  rough  sketch  it  descends  a  little  below  the  nucleus.  Measur- 
ing through  the  nucleus,  i.  e.  if  parabolic,  the  parameter  =  4'.1." 

1858.     October  2.     (Plates  XXXV.  and  XLIX.  44-47.) 

The  opposite  sides  of  the  envelopes  are  more  symmetrical  as  to  form  and 
brightness  than  hitherto,  and  have  their  axes  nearly  in  the  same  direction  with 
the  axis  of  the  tail.  These  changes  should  be  compared  with  the  alteration 
which  soon  followed  in  the  relative  brightness  of  the  two  branches  of  the  tail. 
Notwithstanding  some  contradictory  evidence,  I  am  inclined  to  think  that  no  new 
envelope  had,  as  yet,  been  detached,  although  the  brilliancy  and  form  of  the 
nucleus  suggested  that  one  was  close  at  hand. 

GREENWICH.     AIRY.     (Monthly  Notices  Royal  Astr.    Soc.,  Vol.  XIX.  p.   12.) 

"  The  night  favorable.     The  Comet's  head  much  brighter  than  Arcturus. 

11  The  signs  of  polarization  were  quite  distinct,  though  much  less  strong  than 
on  a  previous  evening.  On  viewing  the  head  with  the  Sheepshanks  telescope  it 
had  this  appearance  :  — 

"  1st.  The    parabolic   envelope    and    enclosed    illumination.     2d.   A    brighter,   flat, 
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circular  disk  (with  no  special  ring  of  brightness)  laid  upon  the  enclosed  illumi- 
nation, just  touching  the  parabola  at  its  vertex.  3d.  A  still  brighter,  flat,  circular 
disk,  concentric  with  the  last,  about  one  fourth  of  its  diameter ;  no  bright  ring. 
4th.  The  nucleus,  concentric  with  the  last,  about  one  third  of  its  diameter,  well 
denned,  and  looking  very  hard.  From  the  nucleus  a  dark  shadow  diverged, 
with  an  angle  at  first  of  30°  or  more,  diminishing  afterwards  to  10°  or  15°, 
cutting  off  the  light  of  the  circular  disks  and  everything  except  the  nucleus 
itself." 

s 

OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"A  fine,  clear  night.  Observations  began  at  6h.  The  following  measurements 
were  taken :  — 

Diameter  of  nucleus  perpendicular   to  axis,       .         .         .  5".2 

This  may  be  a  little  too  large  on  account  of  atmospheric-  disturbance. 

Transverse  diam.  of  bright  envelope  C  in  the  direction  c  c "   .     63".2 
I  see  no  new  one  forming  as  yet,  although  the  nucleus  may  be  rounded 
on  the  side  next  the  sun. 

Transverse  diam.  of  envelope  B  in  the  direction  b  b"  .         .      110".2 
Nucleus  to  vertex  c   of  inner  envelope   C  24".9 

Edge  of  envelope  very  distinct. 

Nucleus  to  the  vertex  H  of  envelope  B  43".  9 

The  darkest  part  of  the  interval  between  the  second  and  inner  en- 
velopes, C  and  B,  is  close  to  the  outer  edge  of  C,  and  is  5"  broad. 
The  angle  between  the  tangents  of   the  outer  margin  of  the 

tail  at  6'  to  8'  from  the  nucleus    .         .         .         .         .          31° 
Angle  of  position  of  the  following  side  of  the  dark  stripe   in 

the  axis  of  the  tail 25°  7' 

Breadth  of  tail  at  8'  from  nucleus     ......        5' 

Breadth  of  dark  stripe  in  the  axis  at  30"  from  nucleus  is  about  6" 
"  The  following  side  is  well  defined,  the  preceding  less  so.  Its  outlines  seem  to 
terminate  in  contact  with  the  nucleus,  and  there  is  no  sensible  curvature  of  outline 
up  to  the  point  of  contact.  This  was  carefully  examined.  On  the  preceding  side 
the  vision  was  distracted  by  a  ray  issuing  from  the  nucleus  in  the  direction  of 
the  angle  of  position  338°  35'. 

u  I  can  scarcely  discern  any  nebulosity  beyond  a  distance  of  2'  from  the  nucleus 
towards  the  sun,  and  there  is  very  little  beyond  1'  30".  The  nucleus  is  large 
and  very  intense,  like  a  star  of  the  second  magnitude.  It  certainly  appears 
rounded  on  the  side  next  the  sun,  and  truncated  on  the  opposite  side.  Expect- 
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ing  a  new  envelope,  I  looked  very  carefully  for  symptoms  of  it,  but  none  were 
apparent.  The  following  edge  of  the  dark  stripe  was  found,  by  placing  the  wire 
of  the  finder  against  it,  to  be  perfectly  straight.  In  the  comet-seeker  the  central 
darkness  is  on  the  faint  preceding  side  of  the  tail,  and  does  not  curve.  Seen  in 
the  great  telescope,  the  outlines  are  straight  lines  near  the  nucleus,  but  at  a 
little  distance  they  begin  to  blend  with  the  general  deficiency  of  light  in  the 
middle  of  the  tail.  The  outlines  of  the  envelopes  penetrate  the  bright  light  behind 
the  nucleus,  so  that  the  tangents  to  these  outlines  do  not  correspond  with  the 
general  direction  of  either  of  the  two  branches  of  the  tail.  There  are  three 
decided  dark  openings  in  the  envelope  C."  Several  sketches  were  made. 

HIGHBURY,  ENG.     BURR.     {Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  26.) 
"A  fine,  dark    division  in   the  tail   was   apparent,    reaching  from   the    head   for 
about  a  degree  in  length,  which  subsequently  became  wider  and  larger." 

CAMBRIDGE,  ENG.  CHALLIS.  (MontJdy  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  18.) 
"About  the  very  bright  and  small  nucleus  on  the  upper  side  was  a  bright  fan 
or  hood,  and  beyond  this  a  larger  hood,  with  a  less-illumined  space  between 
them.  The  coma  was  traceable  beyond  the  second  hood.  Under  the  cusp  of  the 
nucleus  the  space  was  remarkably  dark,  and  a  dark  and  rather  broad  band  di- 
vided the  tail  into  two  parts,  which,  at  a  considerable  distance  from  the  head, 
overlapped  each  other.  A  drawing  (Plate  XLIX.  45)  represented  the  right-hand 
branch  of  the  tail  considerably  the  brighter,  but  the  form  and  appearance  of 
the  head  was  now  symmetrical  about  its  axis." 

FLORENCE.     DONATI.     {Bulletin   Obs.  Imp.  de  Paris.) 

"Le  2  octobre,  le  noyau  etait  environne  d'une  petite  aureole  tres-brillante  de 
la  largeur  d'environ  1".  Avec  les  faibles  grossissements  cette  aureole  se  confon- 
dait  avec  le  noyau." 

VIENNA.     HORNSTEIN.     (Annalen  der  L  k.  Sternw.    Wien,  F.  III.  IX.  p.  178.) 
"Am  2  October  hatte  der  Kern,    ohne   betrachtlich   grosser   geworden   zu    sein, 
eine    facherartige    Gestalt   angenommen ;    die    dunkle    Mittellinie    zwischen    beiden 
Aesten  des  Schweifes   war   sehr    gut   sichtbar,  und    auf  eine  betrachtliche  Entfer- 
nung  vom  Kerne  zu  verfolgen." 

DORPAT.     MADLER.     (Seob.   Kaiserl.  Sternw.  Dorpat,  XV.  p.   44.) 

"Nach  heftigem  Regen  erfolgte  um  8J  Uhr  Abends  eine  Aufheiterung  bis 
gegen  9.  Der  Comet  stand  schon  zu  tief  fur  genaue  Untersuchungen ;  die  Aus- 
strahlung  im  Allgemeinen  wie  an  den  letzten  Abenden.  Nur  der  Halbmesser  des 
Hinges  erschien  noch  messbar;  ich  fand  21h  43m  ....  26".460." 
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GREENWICH.  MAIN.  {Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  13.) 
"  The  nucleus  has  a  very  bright  stellar  point,  and  is  surrounded  by  a  brightness 
similar  to  a  planetary  disk  of  5"  or  6"  in  diameter ;  the  circle  of  the  disk  is  not 
complete,  its  lowest  part  being  cut  off,  through  an  angle  of  about  60°  or  70°,  by 
a  well-marked  shadow,  commencing  immediately  below  the  stellar  point,  continuing 
downwards,  as  seen  inverted,  in  the  direction  of  the  train,  and  inclined  at  an 
angle  of  several  degrees  to  the  axis  of  the  envelope.  Surrounding  the  planetary 
disk  is  an  annulus  of  light,  about  four  times  its  diameter,  considerably  fainter, 
but  brighter  than  the  envelope  generally,  and  about  two  thirds  complete,  the 
lower  part  being  obscured  by  the  same  shadow  which  cuts  off  a  portion  of  the 
inner  disk ;  its  circumference  is  exceedingly  well  defined  and  of  uniform  bright- 
ness, excepting  when  it  is  immediately  in  contact  with  the  inner  annulus,  where, 
perhaps  from  the  effect  of  contrast,  it  appears  dark." 
ALTONA.  PAPE.  (Astron.  Nachrichten,  1172,  p.  314.) 

"  Der  folgende  Abend,  Octbr.  2,  zeigte  keine  wesentliche  Veranderung ;  der 
Radius  und  der  Umfang  des  Ausstromungs-Sectors  schien  mir  noch  kleiner  als 
Octbr.  1. 

Die  Messungen  ergaben  folgende  Positions-Winkel :  urn  7h  Om  Sector    =  216°.25. 

Schweif=    20°.25. 

"  Ich  habe  nicht  immer  bemerkt,  dass  der  Pos.-Winkel  des  Schweifes  sich 
auf  die  Mitte  der  friiher  erwahnten  dunklen  Zone  zwischen  beiden  Schweifasten 
bezieht ;  auch  die  nachfolgenden  Messungen  gelten  fur  diese  Zone." 

OBSERVATORY  OP  HAMILTON  COLLEGE,  CLINTON,  N.  Y.     PETERS.     (Mss.) 

"  Perceived  the  well-defined  shadow  of.  the  nucleus,  a  dark  streak,  stretching 
out  in  a  straight  line,  sensibly  deviating  from  the  axis  of  the  tail  towards  the 
right  (in  the  inverting  telescope);  its  width  is  exactly  the  diameter  of  the  nu- 
cleus, say  3  or  4  seconds.  It  is  blackest  near  the  nucleus,  and  grows  dimmer 
with  the  distance  almost  in  the  same  proportion  as  the  surrounding  matter  of 
the  tail.  I  can  trace  it  for  about  half  a  degree." 

MADRAS.     POWELL.     {Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  64.) 

•  "Nucleus  large  and  bright,  but  ragged;  not  so  bright  as  Arcturus,  but  consid- 
erably brighter  than  jf  Ursce  Majoris.  The  eastern  or  convex  edge  of  the  envelope 
sharper  and  brighter  than  the  other." 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  deW   Osserv.  del  CoH.  Romano,  1859,  p.  13.) 

"Le  apparenze  da  questo  giorno  in  poi  sembrano  aver  preso  un  carattere  tutto 
diverse  dai  giorni  precedent!.  La  cometa  ha  tre  inviluppi  ben  distinti,  il  piu 
lontano  e  una  nebulositi  diffusa,  il  secondo  e  piu  lucido  piu  deciso  ed  e  simile  al 
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nimbo  che  si  dipinge  attorno  ai  Santi  dai  pittori  del  trecento  ed  e  di  forma  circo- 
lare  che  tende  a  rientrare  in  se  stesso  senza  ripiegarsi  per  secondare  la  coda,  il 
terzo  e  una  specie  di  alone  o  aureola  formata  attorno  al  nucleo,  e  che  vedesi 
distintamente  separata  dalP  inviluppo  intermedio  da  uno  spazio  meno  luminoso ; 
'L'  intensity  di  questo  ventaglio  va  crescendo  dalla  periferia  al  centro,  ove  si  con- 
fonde  col  nucleo ;  la  sua  forma  e  rotonda,  ma  mancano  circa  90  gradi  a  chiudersi. 
Esso  e  fornito  di  due  raggetti  o  piccole  code,  e  quello  al  sud  apparente  non  e  in 
linea  retta  ma  ricurvo  verso  Nord-Ouest.  Quest'  aureola  non  e  rigorosamente  cir- 
colare,  ma  piu  allungata  al  Sud  apparente  che  al  Nord.  II  grande  ventaglio 
(nimbo)  e  simmetrico  rapporto  al  piccolo,  anche  rispetto  alia  curvatura  dell'  esterno 
raggio  al  Sud  apparente.' 

"  Quest'  aureola  fu  veduta  anche  dal  Signor  Donati  quasi  lo  stesso  giorno  formassi 
attorno  al  nucleo  della  Cometa ;  onde  anche  qui  combinano  le  apparcnze.  Esse 
sono  important!,  perche  sono  una  riprodnzione  delle  aureole  vedute  tante  volte 
attorno  ai  nuclei  e  descritte  da  Lemonier  nell'  Hist.  Celeste,  1080,  pag.  243  (ma 
la  fig.  ricopiata  da  Delambre  nella  sua  astronomia  e  mal  disegnata)  come  pure 
quelle  di  Messier  riportate  da  Arago,  Astr.  Popul.  loc.  eit." 

1858.     October  3.     (Plate  XLIX.  48-52.) 

A  new  envelope,  D,  is  now  distinguished,  with  a  well-defined  and  conspicuous 
dark  spot  on  its  surface.  This  is  a  very  interesting  development  in  its  bearing 
upon  the  question  of  the  rotation  of  the  nucleus  or  envelopes. 

GREENWICH.     CHRISTY.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  18.) 
"The  appearance  of  the  comet  is  generally  similar  to  that  of  last  evening.     The 
inner  disk,  however,  appears  larger;  and  on  its  surface  is  a  well-defined  dark  spot, 
about  the  same   size  as    the   nucleus,  situated  a  little  to  its  left,  in  the  direction 
of  the  comet's  diurnal  motion." 

FLORENCE.     DONATI.     (Bulletin    Obs.  Imp.  de  Paris.) 

"  Le  3  octobre,  la  petite  aureole  nebuleuse  du  jour  precedent  s'etait  dilatee ; 
sa  largeur  etait  de  4".8.  L'aureole  suivante  etait  beaucoup  plus  large  dans  le 
sens  perpendiculaire  a  la  queue  que  suivant  sa  direction ;  son  rayon  etait  de  34".0 
dans  le  premier  sens,  et  de  30".4  dans  1'autre.  Diametre  du  noyau  2".9." 

CHRISTIANIA.     FEARNLEY.     (Astron.  Nachrichten,  1242,  p.  273.) 

u  Den  Kopf  habe  ich  am  vollstiindigsten  am  3*°  Oct.  mit  dem  7  zolligen  Re- 
fractor xmtersuchen  konnen.  Es  war  eine  prachtvolle  und  hochst  interessante 
Erscheinuug.  Friiher  hatte  ich  den  Cometen  nur  am  Aequatoreal  und  am  5  zolli- 
gen Refractor  beobachtet,  und  daher  mag  es  wohl  kommen,  dass  ich  erst  an  diesem 
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Abend  mit  dem  grosseren  Instrument  die  sehr  deutliche  Excentricitat  in  der  Lage 
der  beiden  den  Kern  umgebenden  Nimben  erkannte.  Bisher  hatte  ich  ihre  Grenz- 
linien  als  mit  dem  Kern  concentrische  Kreise  aufgefasst;  jetzt  war  es  aber  nicht 
zu  verkennen,  dass  die  scheinbaren  Mittelpunkte  des  Kerns  des  ersten  (inneren) 
und  zweiten  Nimbus  auf  einander  folgten  in  der  Richtung  des  Radius-Vectors. 
Vielleicht  ist  es  diesem  Umstande  zuzuschreiben,  dass  mir  besonders  der  aussere 
Nimbus  auch  etwas  elliptisch  vorkam  (die  grosse  Achse  in  der  Richtung  des  Rad. 
vect.).  Wegen  der  nicht  geschlossenen  Figur  konnte  ich  daruber  nicht,  weder 
an  diesem  Abend  noch  spater,  ins  Reine  kominen.  Der  merkwurdige  dunkele 
Fleck  en  war  ein  sehr  auffallendes  Object  (ich  erinnere  nicht  gesehen  zu  haben, 
dass  er  von  anderen  Beobachtern  vor  dem  4""  Oct  bemerkt  worden  ist),  und  ich 
hatte  ihn  gewiss  auch  im  4  zolligen  Fernrohr  des  Aequatorials,  an  dem  ich  kurz 
vorher  beobachtet  hatte,  denselben  Abend  (Oct  3)  sehen  konnen,  ware  nicht 
meine  Aufmerksamkeit  bei  der  Beobachtung  an  demselben  fast  ausschliesslich  auf 
die  Messungen  gerichtet  gewesen.  Der  Flecken  kam  mir  bei  der  ersten  Wahr- 
nehmung  fast  eben  so  dunkel  vor,  als  der  innere  Theil  der  schwarzen  Spalte, 
erschien  kreisrund,  von  der  Grosse  des  Kerns,  und  war  auf  dem  Parallel  desselben 
etwa  7  Bogensecunden  vorangehend,  indem  er  sich  gerade  in  der  Mitte  zwischen 
dem  Kern  und  dem  vorangehenden  Rand  des  ersten  (inneren)  Nimbus  befand." 

(Ibid.,  p.  274.) 

"  Ein  leichter  blaulichen  Nebel  umgab  die  Coma,  aber  unsymmetrisch  (vergl. 
Prof.  Gaffe's  Beob.  Oct.  4)  etwa  wie  eine  spitzige  Capuze  schief  auf  den  Kopf 
gesetzt.  Zur  besseren  Verstandigung  der  hier  beschriebenen  Erscheinungen  vom 
3*™  Oct  lege  ich  einen  einfachen  Riss  bei  (Plate  XLIX.  52(.}),  worin  ich  stellen- 
weise  auch  die  Lichtabstufungen  angedeutet  habe." 

BKESLAU.     GALLE.     {Aaron.  Nathrichten,  1179,  p.  39.) 

"  Der  ganze  Schweif  war,  von  dem  sehr  helle  Kerne  an,  in  zwei  Halften  getheilt, 
welche  durch  einen  dunkleren  Zwischenraum  von  einander  getrennt  waren.  Im 
Cometensucher  erschien  der  Zwischenraum  als  eine  scharfe  schmale  dunkle  Linie 
(einem  vom  Kern  geworfenen  Schatten  ahnlich),  im  Fernrohr  etwas  breiter  und 
mit  verwaschenen  Grenzen.  Dieser  dunkle  Streifen  wurde  in  einiger  Entfernung 
vom  Kopfe  breiter,  liess  sich  jedoch  nur  einige  Grade  nicht  bis  an  das  Ende  des 
Schweifes  verfolgen,  wo  dann  der  Schweif  in  seiner  ganzen  Breite  ein  nahezu 
gleichfb'rmig  verwaschenes  Ansehen  hatte  und  nur  die  hellere  Mitte  des  linken 
Zweiges  etwas  uberwiegend  blieb.  Der  linke  Zweig,  der  dunkle  Streifen  und 
der  rechte  Zweig  verhielten  sich  in  der  Nahe  des  Kopfes  rucksichtlich  ihrer 
Breite  =  3:1:2." 
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YORK,  ENG.  GRAY.  (Monthly.  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  27.) 
"The  first  stratum  is  a  sector  of  240°,  a  dark,  well-defined  space  between  the 
branches  of  the  tail,  a  black  spot  distinct  on  the  preceding  side  of  the  glowing 
nucleus,  and  on  the  second  area  I  was  under  the  impression  that  a  similar  spot, 
very  faint,  existed.  (I  did  not  see  the  latter  spot  on  subsequent  evenings,  but 
the  spot  on  the  first  area  was  always  visible.)" 

NEUCHATEL.     JEANJAQTJET.     (Souvenirs  de  la   Comete  de  1858,  p.  11.) 

"  Le  dimanche  3  octobre,  apres  une  journee  sans  nuages,  crepuscule  splendide. 
La  ligne  sinueuse  des  montagnes,  du  cote  ou  le  soleil  a  disparu,  se  dessine  dans 
un  ciel  tout  d'or  et  du  feu.  II  est  6  heures;  nous  essayons  de  voir  si  la  comete, 
vu  la  purete  de  I'atmosphere,  serait  peut-etre  deja  perceptible.  Apres  quelques 
instants  de  recherches,  nous  la  decouvrons  excessivement  petite  et  pale,  et  toujours 
de  cette  blancheur  argentee  d'une  planete  vue  en  plein  jour." 

MUNICH.     LAMONT.     (Jahresbericht  der  k.  St.   bei  Munehen,  p.  18.) 

"  Am  3  Oct.  erschien  der  Komet  in  der  Gestalt  Fig.  .  .  .  (Plate  XLIX.  49.)  Die 
ausserste  parabolische  Begrenzung  des  Kopfes  war  nur  mit  Miihe  sichtbar ;  die  zweite 
Begrenzung  sehr  deutlich.  Die  unmittelbar  vom  Kern  ausgehende  Dunstmasse  bil- 
dete  ebenfalls  eine  parabolische  Figur,  parallel  mit  den  zwei  ausseren  Begrenzungen. 
Um  die  Beschaffenheit  des  Kometenkopfes  genauer  zu  erklaren,  habe  ich  ein  Gerippe 
desselben  in  Fig.  .  .  .  (Plate  XLIX.  50)  gegeben ;  aaa  ist  die  ausserste  sehr  schwache, 
bbb  die  zweite  starkere  parabolische  Begrenzung ;  die  dritte  parabolische  Begren- 
zung df  g  umschliesst  den  zunachst  vom  Kerne  gegen  die  Sonne  sich  erhebenden 
Dunst.  Die  Dunstausstromung  ging  aber  keineswegs  von  alien  Puncten  des  Kerns 
mit  gleicher  Intensit'at  vor  sich,  vielmehr  konnte  man  in  der  Dunstmasse  einzelne 
hellere  Strome  unterscheiden,  welche  aus  dem  Kerne,  mehr  oder  weniger  nach  ihrer 
Neigung  gegen  den  Radius  Vector  gekrummt  bis  zu  der  Grenzlinie  df  g  hinaus- 
gingen.  Unter  'den  einzelnen  Stromen  zeichneten  sich  zwei  besonders  aus,  c p  und 
c  q.  Der  erstere  Strom  hatte  eine  kleinere,  der  zweite  eine  grossere  Kriimmung, 
und  ihre  Enden  vereinigten  sich  perspeciivisch  (denn  ohne  Zweifel  lagen  sie  in 
verschiedenen  Ebenen)  in  d,  so  dass  in  der  Mitte  ein  relativ  dunkler  Raum  iibrig  blieb. 
Dies  ist  der  schwarze  Fleck,  welchen  Herr  Donati  am  4  und  5  Oct.  gesehen  hat." 
BRADSTONES,  ENG.  LASSELL.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  79.) 
"The  Comet  was  surveyed  in  the  20-foot  equatorial  from  about  6|  to  7^  hours. 
The  following  measures  were  taken  along  an  imaginary  line  drawn  through  the 
nucleus  at  right  angles  to  the  direction  or  axis  of  the  tail :  — 
Diameter  of  nucleus,  .  .  6".74 

«  1st  envelope,       .         .      30".ll 
"  2d   envelope,  .         102".2." 
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GENEVA.     PLANTAMOXJR.     (Note  tur  la  Comets  de  Donati,  p.  7.) 

"  Le  3  octobre,  a  7  heures  du  soir,  1'apparence  de  la  comete  avait  change  con- 
side  rablement.  Le  noyau  etait  tres-brillant,  un  peu  allong6  dans  la  direction  du 
soleil ;  il  etait  entoure  d'enveloppes  paraboliques  lumineuses,  dont  le  noyau  etait 
le  foyer,  et  dont  1'eclat  allait  en  decroissant  de  1'interieur  vers  1'exterieur.  Der- 
riere  le  noyau,  dans  la  direction  opposee  au  soleil,  on  voyait  un  espace  sombre 
qui  avait  la  forme  d'une  parabole  tres-allongee  touchant  le  noyau  par  son 
sommet." 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  64.) 

"  Nucleus  brighter  than  i  Boo'tis  and  a  Coronae  Borealis,  but  not  so  bright  as 
Arcturus 

"About  the  nucleus  a  cuspidated  body  of  light  visible,  with  a  semicircular  edge 
towards  the  sun.  The  following  edge  of  the  envelope  clear  and  marked ;  the 
preceding  faint  and  indistinct." 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  262.) 

"  Die  Enveloppes  entfernen  sich  allmalig  vom  Kerne,  wie  concentrische  Wellen- 
ringe  von  ihren  Entstehungs-Punkte.  Der  Kern  und  die  Enveloppes  sind  durch 
abwechselnd  hellere  und  dunklere  Strahlen  mit  einander  verbunden.  Der  Kern 
steht  heute  wieder  frei  da,  er  scheint  kleiner,  mit  sehr  intensivem  Lichte." 

VIENNA.     SCHMIDT.     (Astron.  Noxhrichten,  1334,  p.  220.)    (For  the  notation  see  Oct.  4.) 

"Fur  Oct.  3  fand  ich : 

t  r  w  n 

Q  10  30.8       ±  0.3          10 

7  56  38.0  0.7         10 

Daraus  ergiebt  sich  g  =  271  ±  38  Toisen  in  der  Secunde." 

VIENNA.     WEISS.     (Annalen  der  L  k.  Sternw.   Wten,  F.  III.  IX.  p.  179.) 

"  Am  3  October  hatte  sich  der  Kern  des  Cometen  betrachtlich  vergrossert,  und 
war  unbestimmter  begrenzt.  Auch  schien  die  relative  Helligkeit  des  Kernes  zur 
Coma  sich  vermindert  zu  haben.  Der  dunkle  Raum  zwischen  beiden  Schweifiisten 
war  sehr  gut  sichtbar,  und  schien  sich  bis  naher  an  den  Kern  hin  zu  erstrecken, 
als  an  den  vorhergehenden  Tagen ;  er  war  auf  der  Seite  des  helleren  Astes  ge- 
radlinig  begrenzt,  auf  der  anderen  gebogen  und  zwar  derart,  dass  die  concave 
Seite  gegen  den  dunklen  Theil  gewendet  war." 

1858.     October  4.     (Plates  XXXVI.  and  XLIX.  53-60.) 

The  development  of  the  new  envelope,  D,  and  of  the  dark  spot,  is  the  special 
object  of  interest.  The  closed  surface  of  D  and  its  peculiar  form,  continued  also 
on  the  5th,  are  to  be  noted. 
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OBSERVATORY  OF  HARVARD   COLLEGE.     G.  P.  BOND. 

"A  new  envelope,  D,  very  bright,  has  been  thrown  off  since  the  2d.  It  is 
bounded  by  a  dark  space  outside  of  it,  beyond  which  is  the  former  inner  en- 
velope, C,  now  for  the  first  time  completely  separated  from  the  nucleus  by  the 
above-mentioned  dark  space.  There  is  a  decided  dark  spot  on  the  new  envelope. 
(See  Plate  XXXVI.)  The  outline  of  D  on  the  side  towards  the  tail  is  not  clearly 
defined  on  close  examination.  The  following  measurements  were  taken :  — 

Nucleus  to  c',  vertex  of  C, 32".0 

Nucleus  to  d',  vertex  of  new  envelope  D, 10".  9 

Transverse  diameter  of  C,  in  the  direction  cc",          ....         84".l 
Transverse  diameter  of  D,  in  a  direction  perpendicular  to  the  axis  of  the  tail,  33".2 
"The    greatest    diameter   of    D    did  not  pass  through    the    nucleus,   but   consid- 
erably above  it,   the  outline    closing   in   again  from  the   intersection   towards    the 
nucleus. 

Angle  of  position  of  the  dark  spot  in  D  from  the  nucleus,       .      281°  35'  - 

Distance  of  dark  spot  from  the  nucleus, 6".3 

Angle  of  position  of  the  tangent  to  the  outline  of  C  at  cc",     .        53°  35' 

c,     .         .13    35 

"  the  following  edge  of  the   dark  stripe,        .        35      5 

"The  nucleus  to-night  seems  to  be  smaller  and  less  bright  than  on  the  2d,  as 
though  expended  in  forming  the  new   envelope." 
BERLIN.     BRUHXS.     (Astron.  Nachrichten,  1205,  p.  73.) 

"  Octbr.    4  war    er    [der    Kern]    entschieden    elliptisch,    der    Positionswinkel    der 
grossen.  Achse  27°.51    (die  Mitte  des    Schweifes  hatte  den  Positionswinkel  31°.68). 
Grosse  Achse  6". 78,  kleine  Achse  4".82." 
(Ibid.,  p.  74.) 

"  Die  Ausstrahlung  (den  inneren  Sector)  habe  ich  an  diesen  Tagen  auch  ge- 
messen  mid  einmal  auch  den  aussern  Sector,  ich  finde  fur  die  Entfernung  des 
aussern  Randes  des  innern  Sectors  vom  Mittelpunkt  des  Kerns  in  der  Eichtung 

des  Schweifes:  19h.6  Sternzt.  =  15".81 

"  Oct.  4.  Der  aussere  Rand  des  aussern  Sectors  war  vom  Mittelpunkt  des  Kerns 
entfernt  19h.6  Sternzt.  =  39".88. 

"Der  Positionswinkel   der  Mitte  des  innern  Sectors  fand   sich:  19h.7  Sternzt.  = 

2003.58 

"Auch  ward  die  Achse  des  Schweifes  oder  die  Mitte  des  schwarzen  Streifens 
eingestellt  und  zwar  so,  dass  der  Faden  die  Mitte  des  Kerns  und  diese  Mitte  des 
Schweifes  durchscbnitt ;  ich  finde  den  Positionswinkel  19h.7  Sternzt.  =  31°. 68. 
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"Am  4len  Oct.,  nachdcm  es  hier  ain  2ten  und  3ten  triibe  gewesen,  bemcrktc  ich 
links  cinen  grossen  dunklen-  Flecken,  der  sich  am  7""*  durch  eine  Lichtlinie  in 
2  Thcilen  gctheilt  hatte,  am  IS*"  sah  ich  nur,  dass  der  Flecken  sich  mehr  aus- 
gebreitet  hatte,  konnte  aber  Details  nicht  mehr  erkennen  und  ebenso  war  es  Oct. 
17  und  19. 

"  So  gut  es  ging,  habe  ich  die  Mitte  des  Fleckens  vom  Kern  durch  den  Faden 
des  Positionskreises  halbirt,  und  folgende  Positionswinkel  erhalten:  19".  7  Sternzt. 
=  273°.95." 

GREENWICH.     CHRISTY.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  13.) 

"  The  night  unfavorable,  and  the  comet  was  seen  for  a  few  minutes  only.  The 
outer  annulus  of  light  was  narrower  and  less  brilliant ;  the  inner  disk  was  evidently 
broader  than  on  previous  evenings;  the  spot  on  its  surface  was  distinctly  seen  in 
the  same  position  as  before." 

FLORENCE.     DONATI.     (Bulletin  Obs.  Imp.  de  Paris.) 

"  Le  4  et  le  5  octobre,  1'aureole  qu'on  avait  vu  paraitre  le  2,  augmenta  suc- 
cessivement  de  diametre,  et  Ton  vit  une  petite  tache  obscure  paraitre  sur  la  partie 

nord  (image  directe).  Une  autre  aureole  commen9a  a  se  detacher  du  noyau 

M.  le  Prof.  Amid,  qui  poursuivait  les  observations  de  la  Comete  a  la  campagne, 
vit  aussi  le  4  cette  meme  tache,  qui  se  depla^-a  le  6  et  se  porta  vers  la  partie 
anterieure  de  1'aureole.  II  lui  sembla  alors  que  la  tache  devenait  le  point  de 
depart  d'une  faible  ligne  sombre  qui  s'etendit  circulairement  tout  autour  du  noyau 
et  dedoubla  la  premiere  aureole." 

BRESLAU.     GALLE.     (Astron.  Nachrichten,  1179,  pp.  39,  40.) 

"Die  dunkle  Trennungslinie  zwischen  den  beiden  Zweigen  war  im  Cometen- 
sucher  bis  etwa  2°  Entfernung  vom  Kopfe  erkennbar.  Dieselbe  erschien,  besonders 
im  4|  ff.  Fraunh.  bei  72  mal  Vergr.,  etwas  breiter  als  gestern ;  der  linke  Zweig, 
der  dunkle  Streifen  und  der  rechte  Zweig  verhielten  sich  in  der  Breite  =  3:2:2. 
,  Der  Kopf  bestand  .aus  mehreren  iiber  einander  liegenden,  allmalig  schwacheren, 
jedoch  mit  einiger  Bestimmtheit  sich  .abstufenden  .Hiillen,  welche  den  hellsten 
Punkt  nach  oben  hin  (im  Fernrohr)  umgaben.  Den  hellsten  Punkt  (Kern)  umgab 
zunachst  ein  facherformiger  Schein,  welcher  gestern  etwa  auf  180°,  heute  jedoch 
noch  weiter  ausgebreitet  war  und  auch  mit  einer  Mondsichel  verglichen  werden 
konnte,  welche  auf  dem  Kern  ruhte.  Nach  unten  (im  F.)  war  der  Kern  scharf 
abgeschnitten,  auch  waren  die  unteren  Grenzen  der  Sichel  mehr  geradlinig  als 
gebogen.  Um  diese  matte  Sichel  legte  sich  dann  eine  dunnere  Coma,  deren 
Fortsetzung  nach  unten  in  Verbindung  mit  der  Fortsetzung  der  Sichel  die  beiden 
Aeste  des  Schweifes  bildete.  Endlich  war  um  die  Coma  herum  ein  noch  viel 
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schwacherer  Nebel  erkennbar,  der  den  Kopf  unsymmetrisch  umgab,  so  dass  rechts 
(im  Fernr.)  dieser  Nebel  viel  breiter  als  links  war,  wo  derselbe  sehr  bald  mit  der 
verwaschenen  Seite  des  Schweifes  sich  vermischte.  Rechts  gieng  derselbe  ebenfalls 
•nur  bis  J°  herunter  und  die  Grenze  desselben  fiel  dann  rasch  mit  der  scharf- 
begrenzten  Seite  des  Schweifes  zusammen.  Dieser  seitlich  um  den  Kopf  ausge- 
breitete  feine  Nebel  war  hiernach  bei  der  Bewegung  des  Cometen  vorangehend, 
und  hatte  eine  Breite  (rechts)  gleich  der  Breite  der  iibrigen  (symmetrischen) 
Hiillen  zusammen  genommen.  Um.  7h  25m  befand  sich  gerade  iiber  dem  Kopfe  ein 
Stern  9.'  Grosse,  dem  sich  dieser  Nebel  bis  auf  f  der  Entfernung  des  Sternes 
vom  Kern  naherte.  Bei  Einsetzung  einer  st'arkeren  Vergrosserung,  wurden  alle 
Grenzlinien  verwaschener  und  auch  der  helle  Punct  des  Kerns  bekam  ein  mehr 
nebelformiges  Ansehen." 

MARKBEE.     GEAHAM.     (Obs.  of  Donates   Comet,  1858,  Markree,  p.  10.) 

"  There  is  a  marked  change  in  the  thicker  and  brighter  shell ;  it  now  envelopes 
the  nucleus  to  the  extent  of  at  least  240°.  The  cusps  have  become  blunted  off, 
and  are  badly  denned.  The  tail  still  appears  to  be  of  the  same  texture  as,  and 
merely  a  continuation  and  expansion  of,  the  external  envelope.  The  portion  of 
the  sky  between  the  two  streams  of  the  tail  forms,  as  nearly  as  the  eye  can 
judge,  a  parabola,  similar  to  the  outline  of  the  exterior  envelope,  and  whose 
•vertex  touches  the  nucleus.  The  thicker  and  brighter  envelope  preserves  its 
sharp  outline  on  the  S.  side  through  about  180° ;  the  concave  part,  forming 
the  apex  of  the  parabola,  is  also  well  defined.  I  did  not  remark  any  trace  of 
a  transparent  shell  between  the  nucleus  and  the  brighter  one  surrounding  it; 
but  I  was  suddenly  arrested  by  clouds,  and  had  not  time  to  make  a  close  scru- 
tiny." 

LIVERPOOL.     HARTNUP.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  56.) 

"  The  length  of  this  shadow was  21',   but    the    contrast   between  it  and 

the  dark  band  in  the  centre    of  the  tail  was    much  less  striking  than  it  was  on 

the  30th  September 

"Diameter  of  nucleus, 20" 

Diameter  of  first  envelope, .  1'  40 

Distance  from  centre  of  nucleus  to  front  of  coma,         .         .         .  1    32 

Diameter  of  coma  at  right  angles  to  tail,  measured  through  centre 

of  nucleus,  .         .         .         .         .         .         .         .         .         .  4   28 

Length  of  tail  measured  along  the  curve  on  the  convex  side,  .  34°  20 
Distance  from  nucleus  to  end  of  tail  in  a  straight  line,  .  .  31  30 
Greatest  diameter  of  the  tail, 60" 
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VIENNA.  HORNSTEIN  or  WEISS.  (Annalen  der  k.  k.  Sternw.  Wien,  F.  IIL  IX.  p.  179.) 
"  Am  4  October  hatte  sich  der  erste,  in  fortwahrcndem  Wachsen  begriffene 
Facher  schon  auf  ungefahr  das  Sfache  seiner  Dimensionen  vom  30  September 
vergrossert ;  seine  Axe  oder  Mittellinic  fiel  mit  der  Schweifaxe  nabe  zusammen  ; 
die  Helligkeit  war  an  der  Peripherie  etwas  grosser,  als  in  der  ubrigen,  dem  Kerne 
naher  liegenden  Flachenausdehnung.  Der  dunkle,  von  der  Sonne  abgewendete 
Ausschnitt  dieses  Fachers  war  nicbt  mehr  so  scharf  begrenzt  wie  an  den  vorher- 
gehenden  Tagen,  und  die  Spitzen  schienen  allmalig  durch  alle  Helligkeitsstufen  in 
den  Schweif  iiberzugehen.  Ferner  hatte  sich  eine  zweite,  der  fruheren,  facher- 
artigen  Ausstromung  sehr  ahnliche  gebildet.  Dieser  zweite  Facher  lag  dem  erstcn 
nahe  concentrisch,  seine  Axe  etwas  nach  rechts  von  der  Axe  des  Schweifes.  Er 
war  durchaus  scharf  begrenzt,  auch  im  dunklen  Ausschnitt,  dessen  Grenzen  zu- 
gleich  das  Ende  des  zwischen  beiden  Aesten  des  Schweifes  befindlichen  dunklen 
Raumes  gegen  den  Kern  zu  bilden.  Die  relative  Helligkeit  des  Kernes  hatte  sich 
noch  vermindert,  die  Grb'sse  desselben  schien  aber  etwas  betrachtlicher ;  zugleich 
war  der  Kern  nicht  rund,  sondern  zeigte  eine  solche  Form,  als  wolle  sich  die  Fa- 
cherbildung  fortsetzen." 

MUNICH.     LAMONT.     (Jahresbericht  der  k.   St.  lei  Munchen,  p.  18.) 

"Am  4  Oct.  sah  ich  den  Kometen  in  der  Gestalt  Fig.  .  .  .  (Plate  XLIX.  56); 
er  bot  im  Ganzen  dasselbe  Ansehen  dar  wie  am  3,  so  dass  noch  dasselbe  Gerippe 
(Plate  XLIX.  49)  zur  Erkl'arung  dienen  kann.  Der  ausserste  Kopf  war  nur  mit 
grosster  Miihe  sichtbar;  dagegen  die  abfliessende  Dunstmasse  hinter  dem  Kopfe, 
d.  h.  von  A  B  anfangend  sehr  deutlich,  so  dass  es  das  Ansehen  hatte,  als  wenn 
unmittelbar  hinter  dem  Kopfe  eine  Erweiterung  der  Figur  stattfande.  Im  innersten 
Kopfe  blieb  noch  der  schwarze  Fleck  fast  eben  so  wie  gestern :  sonst  aber  waren 
mehrere  Aenderungen  eingetreten.  Die  Lichtmasse  bei  d  hatte  sich  vermindert, 
ebenso  die  Lichtmasse  bei  g ;  und  wenn  man  eine  Vergleichung  mit  dem  vorher- 
gehenden  Tage  anstellte,  so  schien  es,  als  seien  von  der  Figur  des  vorigen  Tages 
die  Spitzen  beiderseits  abgeschnitten  worden." 

BRADSTONES.     LASSELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  79.) 

"  The  change  of  aspect  was  marvellous.  The  black  spot  is  an  unexpected  and 
surprising  phenomenon.  Unfortunately,  the  sky  shortly  clouded,  only  affording 
time  for  the  following  measures  to  be"  rather  hastily  taken  :  — 

Diameter  of  nucleus,  .  .  6".68 
«  «  1st  envelope,  .  36".07 
«  "  2d  envelope,  .  .  81".37 

*  The  comet  was  generally  not  so  well  defined  as  yesterday." 
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ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  314.) 

"October  3  war  es  triibe,  October  4  ausgezeichnet  klar.  5h  51m  sah  ich  den 
Cometen  in  ganz  heller  Dammerung.  Nur  der  Kern  und  der  Ausstromungs-Sector 
waren  sichtbar.  Der  letztere  hatte  einen  TJmfang  von  etwa  180°,  einen  Radius 
von  reichlich  15";  er  hatte  also  seit  Octb.  2  an  Ausdehnung  zugenommen.  15 
Minuten  spater  war  schon  die  den  Sector  umgebende  parabolisch  geformte  Zone 
sichtbar ;  ihr  Scheitelradius  betrug  etwa  40".  Auf  der  linken  Seite  des  Sectors 
etwa  im  Positionswinkel  280°,  war  ein  feiner  heller  Strahl  sichtbar,  der  sich  ab- 
wartsbiegend  dem  linken  nachfolgenden  Schweifaste  zuneigte.  Eine  zweite,  mehr 
facherartige  Ausstrahlung  zeigte  sich  unter  dem  Pos.-Winkel  210°  und  war  mit 
einer  erheblichen  Biegung  nach  links  iiber  den  Rand  der  parabolischen  Zone,  auf 
der  sie  deutlich  sich  abhob,  zu  verfolgen.  10  Minuten  spater,  als  schon  ein  Theil 
des  Schweifes  sichtbar  wurde,  sah  ich  die  facherartige  Ausstrb'mung  schwerer, 
vielleicht  weil  sie  sich  von  der  heller  werdenden  parabolischen  Zone  nicht  so  leicht 
unterscheiden  liess.  Die  andere  Ausstrahlung  an  der  linken  Seite  war  dagegen 
deutlich  und  weit  bis  in  den  Schweif  zu  verfolgen.  Der  linke  Schweifast  war  in 
der  Dammerung  erheblich  heller  als  der  rechte  (vorangehende). 

"Nach  eingetretener  Dunkelheit  sah  ich  7h  10m  den  Cometen  mit  den  starksten 
Vergrosserungen  des  4  fuss.  Fraunhofer  und  fand  die  Figur  des  Ausstromungs- 
Sectors  etwas  anders  als  ich  sie  vorhin  in  heller  Dammerung  gesehen  hatte.  Der 
Sector  hatte  einen  Umfang  von  etwa  240°,  seine  Figur  war  mehr  parabolisch ; 
dabei  seine  Helligkeit  an  der  rechten  Seite  starker  als  links,  wo  die  sonst  scharfe 
Grenze  durchaus  unbestimmt  und  verwaschen  war.  Die  friiher  bemerkte  Ausstrah- 
lung auf  dieser  Seite  war  noch  deutlich  sichtbar  und  wie  mir  schien,  war  sie 
breiter  geworden  als  vorhin,  vielleicht  eine  Folge  der  inzwischen  eingetretenen 
Dunkelheit. 

"Die  den  Sector  umgebende  Zone  hatte  auf  der  Sonnenseite  einen  hell  hervor- 
tretenden  Rand,  der  mir  an  friihern  Abenden  nicht  aufgefallen  ist.  Die  beiden 
Aeste  des  Schweifes,  die  sich  Octbr.  1  und  2  noch  scharf  von  dem  sie  umgebenden 
Nebel  abhoben,  waren  heute  durchaus  verwaschen ;  die  dunkle  Zone  zwischen 
ihnen  schlecht  begrenzt  und  weniger  dunkel  als  friiher.  Die  Erscheinung  blieb 
so  bis  zum  Untergang. 

"  Die  Messungen   der  Richtungslinien  ergaben : 

6h  22m  Pos.-Winkel  des  Sectors       =  190°.70 
"  «     Schweifes    =     31°.20." 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Astr.   Soc.,  Vol.  XIX.  p.   64.) 

"Nucleus  nearly  as  bright  as  Arcturus,  but  very  ragged;  the  cuspidated  appear- 
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ance  evident ;  the  outline  of  envelope  indistinct  even  on  the  upper  or  following 
side,  showing  in  this  respect  a  decided  change  since  last  night.  A  dark  axial 
space  visible  down  the  envelope  for  the  first  time." 

KREMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  2C2.) 

"  Himmel  sehr  rein.  Eine  neue  Ausstromung  aus  dem  Kerne  macht  sich  be- 
merkbar." 

VIENNA.     SCHMIDT.     (Astron.  Nachrichten,  1334,  pp.  219,  220.) 

"  Es  zeigten  sich  2  helle  Halbkreise  um  den  Kern,  beide  an  der  Seite  gegen 
den  Schweif  offen.  Den  Halbmesser  des  aussern  nenne  ich  r',  den  des  innern  r. 
Die  Zeiten  t  sind  mittlere  von  Wien.  w  ist  der  wahrscheinliche  Fehler  des  Mittels 
aus  n  Beobachtungen ;  alles  in  abgekiirzten  Zahlen. 

t  r  w  n 

5h  59.5  32".2  ±  0.5  10 

6  19.0  35.6  0.5  10 

6  58.0  .37.1  0.4  10 

7  20.0  37.9  0.3  10 
7  41.0  39.7  0.3  10 

t  r  w  n 

5"  36.5  5".4  ±  0*1  14 

5  57.0  8.8  0.2  10 

6  2.0  9.4  0.1  10 
6  23.0                   10.6                   0.1  10 
6  31.0                   11.7                   0.1  10 

6  56.5  13.2  0.2  10 

7  18.0  13.8  0.2  11 
7  39.0                   16.4                   0.2  10 

7  56.5  16.6  0.2  10 

8  10.0  18.4  0.2  10 
8  19.0                   19.8                   0.4             10 

"Betrachten  wir  nur  den  innern  Halo,  so  zeigt  sich,  dass  sich  die  Werthe  r 
durch  eine  gerade  Linie  construiren  lassen,  und  dass  die  Zunahme  der  Zeit  nahe 
proportional  vor  sich  ging.  Werden  sie  auf  die  Entfernung  Eins  reducirt,  so  findet 
man,  dass  r  sich  in  2h  42m.5  von  358  bis  1179  Meilen  vergrossert  .habe  (1  Grad 
=  15  Meilen)  ;  und  da  ich  es  fur  ausgemacht  halte,  dass  diese  Sectoren  oder 
Facher  nur  die  Projectionen  von  Kugelschaalen  waren,  concentrisch  vom  Kern 
aufsteigend  und  sich  ausdehnend,  und  deren  grosste  Helligkeit  sich  an  den  Randern 


238  THE    GREAT    COMET    OF    1858.  [Oci.  4-5. 

zeigen    musste,    so     kann   ich    aus    diesen  Angaben    die    Geschwindigkeit   ableiten, 
mit  welcher  der  Kern  seine  Materie  ausstromte.     Diese  finde  ich : 

g  =  321  Toisen  =  1926  par.  Fuss  in  einer  Secunde. 

"Aehnliche  Werthe  habe  ich  zwischen  Oct.  1  und  18  aus  alien  (etwa  1700) 
Messungen  berechnen  konnen." 

DESSAU.     SCHWABE.     (Astron.  Nachrichten,  1165,  p.  207.) 

"Bei  sehr  reiner  Luft  sah  ich  mit  96  u.  144  m.  V.  einen  doppelten  Facher, 
der  nach  der  dem  Schweife  zugekehrten  Seite  offen  war.  Mit  der  30  m.  V.  bil- 
dete  dieser  doppelte  Facher  den  scheinbar  grdssern  scheibenformigen  Kern. 

"  Der  kleinere  innere  Facher  hatte  mehr  Licht  als  der  aussere  und  beide  waren 
durch  einen  schmalen  dunkeln  Zwischenraum  getrennt,  der  auf  der  (im  a.  F.) 
rechten  Seite  etwas  breiter  und  deutlicher  war.  Der  helle  Kernpunkt  verschwand 
erst  mit  288  m.  V.  ganzlich.  Die  erwahnte  schattenartige  Stelle,  die  sich  zwischen 
der  Oeffnung  des  Fachers  befand,  zeigte  sich  fast  schwarz  und  viel  dunkler  als 
der  noch  von  der  Dammerung  erhellte  Himmel." 

COLLEGIO  ROMANO.  SECCHI.  (Mem.  del?  Osserv.  del  Coll.  Romano,  1859,  p.  14.) 
"  Quello  che  ieri  era  '  una  linea  oscura  continuata  parallelamente  all'  orlo  dell' 
aureola,  questa  sera  trovasi  ridotta  a  un  semplice  foro.  L'  aureola  o  piccolo  ven- 
taglio  esterno  (nimbo)  e  alquanto  schiacciato  dalla  parte  superiore  e  forma  una 
curva  ellissoidale  dalla  parte  est  apparente.  L'  ombra  del  nucleo  e  decisamente- 
nera,  ma  molto  corta.  Angolo  di  posizione  dell'  asse  della  coda  28°  22'.  La  figura 
di  questa  sera  mostra  una  deformazione  troppo  notabile  per  passare  inosservata.' 
I  due  raggi  o  appendici  sono  molto  ricurvi  benche  corti :  essi  richiamano  alia 
mente  quelli  gia  osservati  da  Messier  nel  1769.  V.  Arago  loco  citato." 

TRETIRE.     WEBB.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  22.) 

a  The  whole  circumference  of  the  envelope,  or  photosphere,  as  it  might  in  this 
case  be  termed,  appeared  entirely  filled  •  up  with  light,  excepting  where  the  cen- 
tral darkness  cut  out  a  large  gap  in  it 

"  It  [the  dark  hollow]  was  traced  for  a  length  of  2°  or  2|°  before  it  was  merged 
in  the  general  brightness." 

1858.     October  5.     (Plates  XXXVII.  and   XLIX.  61  -  70.) 

A  bright  spot,  or  secondary  nucleus,  as  it  was  called  by  some,  was  recognized 
on  the  5th,  within  the  envelope  D,  and  in  the  neighborhood  of  the  dark  spot  or 
opening  first  seen  on  the  3d. 

GREENWICH.     AIKT.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  13.) 

u  The  nucleus  was  much   as   before ;    but  I   am  not   certain  whether   the  small 
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surrounding  circle  was  visible.  I  fancied  that  I  saw  it  much  contracted.  The 
large  surrounding  circle  was  very  plain,  and  was  distinctly  separated  from  the 
parabolic  envelope ;  the  black  shadow  more  obtuse ;  the  tail  about  the  same  length. 
The  general  light  of  the  Comet,  I  think,  was  diminished.  Its  head  now  is  not  BO 
bright  as  Arciurus ;  whereas,  in  the  last  two  views,  I  thought  it  much  brighter 
than  Arctums." 

COPENHAGEN.     D'ARREST.     (Oversiyt  kgl.  damke  Videnskabern.es  Selskabs,  1858,  p.  217.) 

"Efter  nogle  moerke  Aftener  viste  det  sig  den  5  October  tydeligt,  at  den  oven- 
for  omtalte  moerke  Stribe  den  1  October  ikke  havde  vseret  Andet,  end  Begyndel- 
sen  af  Halens  Adskillelse .  i  to  aldeles  afsondrede  Grene.  Arktur  stod  i  Aften  lige 
i  Halen,  ikkun  henved  20  Bueminuter  Nord  for  Kjacrnen.  Saalsenge  Stjernen  stod 
i  det  moerke  Mellemrum  mellem  begge  Halens  Grene,  viiste  der  sig  slet  ingen  For- 
andring  i  dens  ssedvanlige  Glands  og  synlige  Stoerrelse,  og  siden  efter,  da  samme 
Stjerne  noget  senere  ud  paa  Aftenen  kom  til  at  stase  indenfor  den  venstre  (vestlige) 
Grene,  syntes  den  ikke  at  tabe  mere,  end  en  saa  lys  Baggrund  noedvendigen  altid 
vil  foraarsage.  Fig.  .  .  .(Plate  XLIX.  70.) 

"  Den  sorte  Plet,  som  Hr.  W.  Lassel  og  Rev.  W.  R.  Dawcs  den  4  og  5  Octo- 
ber iagttoge  i  det  andet  Hylster,*  bar  jeg,  muligen  paa  Grund  af  Veiret  eller 
fordi  de  brugte  Forstoerrelser  dertil  vare  altfor  svage,  ikke  sect  Noget  til." 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"  Saw  the  Comet  at  4h  P.  M.  in  full  sunlight ;  it  was,  however,  extremely  faint. 
The  diameter  of  the  whole  object  was  20"  or  30",  but  only  the  nucleus  was  evi- 
dent, the  rest  by  fitful  impressions  until  sunset.  The  diameter  of  the  brightest 
part  —  not  very  well  defined  —  2"  or  3". 

"At  5h  51m  M.  T.,  16m  after  sunset,  a  sketch  was  made,  showing  the  new  en- 
velope in  considerable  detail,  with  the  dark  spot  and  the  darkness  in  the  rear 
of  the  nucleus,  marked  '  very  dark.' 

"  At  5h  56m  M.  T.,  the  second  envelope,  C,  begins  to  be  seen.  The  Comet  is 
already  visible  to  the  naked  eye,  21°  after  sunset.  The  diameter  of  the  nucleus 
is  1".5.  It  is  certainly  less  than  2",  in  strong  twilight,  and  well  defined.  Ex- 
amined with  high  powers  up  to  1500,  it  showed  no  certain  phase  in  the  bright 
kernel.  The  form  of  the  envelope  D  is  very  peculiar,  like  a  crown  or  turban, 
the  longest  diameter  being  considerably  above  the  nucleus  towards  the  sun.  A 
little  wisp  or  jet  streams  off  to  the  right  from  its  vertex,  and  others  from  the 

*  "  Den  '  lysende  Sektor '  i  nnervoerende  Beskrivelse  er  nemlig  uden  Tvivl  identisk  med  Hr.  La$seTs 
1  second  envelope.'  Cfr.  Monthly  Notices  of  the  Roy.  Astr.  Soc.,  Vol.  XIX.  Nr.  3,  pag.  79  og  89." 
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lower  right-hand  side,  like  rain  beginning  to  fall  from  a  distant  cloud,  or  like  the 

ragged   edges  of  a   cloud-cap  resting   upon   the  summit   of  a  mountain. 
Ano-le  of  position  of  the  dark  spot  in  D,  from  a  diagram  made 

a°t  5h  51m,         .        ..•'.-        .       v 276°  35' 

Distance  of  spot  from  nucleus  by  this  diagram,      .         .         .         .         .          10" 

Angle  of  position  of  the  dark  spot  in  D,  from  a  diagram  drawn 

later  in  the  evening,       f         .  .         .         .         .        259°  45' 

Distance  of  spot  from  nucleus  by  this  diagram,      .         .         .         .         ,          10" 

Transverse  diameter  of  D  (above  the  nucleus),  <  33".2 

Transverse  diameter  of  C,  c  to  c",  .         .         .         .         .         .         .          9 9". 9 

Transverse  diameter  of  ill-defined  but  pretty  sudden  limit  of  strong 

light, 150".l 

Nucleus  to  cP,  vertex  of  D, 15".  6 

Nucleus  to  c',  vertex  of  C,          ..........     35".4 

Nucleus  to  V  ?  ill-defined  but  pretty  sudden  limit  of  strong  light,  .          52".5 

Angle  of  position  of  dark  stripe,     .......     38°  15' " 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 

" '  A  hole  in  the  fantail  adjoining    the   nucleus.'     A  sketch  represented    a   dark 

patch  on  the  left  side  of  the  nucleus,    and   within  it,   near   the  nucleus,  a  bright 

spot ;  also  a  less  conspicuous  patch  above  the  nucleus." 

BERLIN.     BRTJHNS.     (Astron.   Nachrichten,  1205,  p.  74.) 

"Positionswinkel  der  Mitte  des  innern  Sectors  fand  sich:  19h.6  Sternzt.  =  211°.15 
Mitte  des  Fleckens  vom  Kern Positionswinkel  19h.6  Sternzt.  =  270°.89." 

ANN  ARBOR..    BRUNNOW.     (Mss?) 

"  Oct.  5  was  clear.  The  fan-shaped  jet  formed  now  another  envelope,  which, 
however,  was  not  separated  by  an  entirely  dark  space  from  the  nucleus,  the  in- 
terval being  filled  with  some  light  matter.  Outside  of  this  was  a  second  envelope, 
separated  from  the  former  by  a  darker  space,  and  outside  of  this  still  another  faint 
one.  The  envelopes,  like  the  tail,  were  brighter  on  the  preceding  side.  . 

"  The  phenomenon  which  attracted  my  attention  the  most  was  a  condensation 
like  another  small  nucleus  between  the  nucleus  and  the  first  envelope.  I  measured 
the  position  of  it  with  respect  to  the  main  nucleus,  and  found 

Angle  of  Pos.  Dist. 

304°  17  7".71 

306     1  8.61 

305  34  9.43" 
305  55 
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CAMBRIDGE,  ENO.     CHALLIS.     (Monthly  Notices  Royal  Aslr.  Soc.,  Vol.  XIX.  p.  18.) 

"'There  were  two  dark  openings  in  the  space  included  by  the  external  arch,  the 
larger  on  the  left  side  of  the  nucleus,  and  the  smaller  above  it.  Also  between  the 
larger  and  the  nucleus  was  a  bright  point,  but  not  so  bright  as  the  nucleus.'  A  sketch 
(Plate  XLIX.  66)  exhibited  these  openings  as  faint  patches,  irregular  in  form  and  dis- 
tribution of  light,  and  the  bright  point  as  a  small  spot  of  light  near  the  nucleus. 

(Ibid.,  p.  19.) 

"  This  evening  I  looked  at  the  light  of  the  tail  with  a  Nichol's  prism  and  a 
tourmaline,  and  found  that  not  far  from  the  nucleus  there  was  some  polarization." 

GREENWICH.     CHRISTY.     (Monthly  Noticet  Royal  Astr.  Soc.,  Vol.  XIX.  p.  13.) 

"The  diameter  of  the  inner  disk  immediately  surrounding  the  nucleus,  which 
has  beqn  increasing  for  the  last  three  days,  is  now  about  double  its  apparent  size 
on  Oct.  2.  The  spot  on  its  surface  appears  to  be  developing  itself  in  the  form 
of  a  dark  concentric  ring,  as  it  is  considerably  elongated,  and  a  little  to  its  right 
are  slight  traces  of  its  continuation. 

"The  outer  circle  of  light  has  entirely  disappeared.  This  may,  perhaps,  be 
owing  to  the  general  faintness  of  the  Comet,  as  compared  with  its  brightness  on  the 
last  few  evenings.  It  has  been  continually  diminishing  both  in  lustre  and  width. 
The  shape  of  the  envelope  appears  rather  sharper  than  a  parabola.  Arcturus  was 
in  the  middle  of  the  tail  at  7h  15m  M.  T. ;  its  distance  from  the  nucleus  being 
as  nearly  as  possible  equal  to  twice  the  width  of  the  tail  measured  through  the 
point  bisecting  that  distance." 
.  HADDENHAM.  DAWES.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  89.) 

*  At  6h  30m  G.  M.  T.  Arcturus  is  just  within  the  eastern  boundary  of  the  comet's 
tail,  and  about  20'  north  of  the  nucleus. 

"  The  edge  of  the  outer  sector  is  much  more  indistinct  than  it  was  some  days 
ago,  and  so  is  also  the  edge  of  the  eastern  side  of  the  tail. 

"The  inner  sector  is  astonishingly  enlarged  since  Oct.  2.  There  is  in  it  an 
irregular  dark  spot  on  the  western  side  of  the  nucleus ;  and  a  little  to  the  north 
of  that  dark  spot,  and  nearer  to  the  nucleus,  there  is  a  bright  spot  softly  defined 
and  less  bright  .than  the  nucleus. 

"At  7h  llm  Arcturus  is  judged  to  be  in  the  middle  of  the  tail. 

"At  7h  15m  Arcturus  is  in  the  dark  channel. 

"At  7h  56m  Arcturus  is  just  out  of  the  tail  on  the  western  side." 

(Ibid.,  p.  90.) 

"The  middle  radius  of  the  interior  sector  makes  au  angle  of  about  176°  with  the 
direction  of  the  dark  channel.  The  exterior  sector  is  not  sufficiently  well  defined 
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at  its  extremities  to  admit  of  accurate  estimation  of  the  middle  point  of  its  arc; 
but  its  direction  does  not  differ  much  from  that  of  the  interior  sector." 

CHRISTIANIA.     FEARNLEY.     (Astron.  Nachrichten,  1242,  p.  274.) 

*  Am  5ton  Oct.  war  der  Flecken  merklich  grosser,  aber  etwas  .matter,  am  6ten  viel 
matter  und  in  zwei  unregelmassig  begrenzte  getheilt." 

(Ibid.,  p.  275.) 

"  Ich  fand  am  4  zolligen  Fernrohr  des  Aequatorials  den  Durchmesser  des  Kerns 
Oct.  5  gleich  1".7." 

BRESLAU.     GALLE.     (Astron.   Nachrichten,  1179,  p.  40.) 

"  Das  Ansehen  des  Cometen  war  ahnlich  wie  am  gestrigen  Tage ;  nur  war  der 
den  Kern  umgebende  facherformige  Schein  nach  unten  noch  weniger  geoffiiet,  so 
dass  an  dem  vollen  Kreise  nur  etwa  120°  fehlten.  Es  folgten  demnachst  noch 
zwei  schwachere  Hiillen  und  um  diese  am  Kopfe  derselbe  sehr  feine  Nebel  wie 
gestern,  rechts  (im  F.)  viel  ausgedehnter  als  links,  jedoch  nach  unten  rasch 
schmaler  werdend  und  in  der  scharf  begrenzten  Seite  des  Schweifes  sich  verlie- 
rend.  In  der  Gegend  des  Endes  dieser  unsymmetrischen  Ausbiegung  befand  sich 
um  6h  25m  Arctur." 

MARKREE.     GRAHAM.     (Obs.  of  Donates   Comet  1858,  Markree,  p.  20.) 

"  The  appearance  of  the  head  is,  on  the  whole,  pretty  nearly  the  same  as  last 
night ;  but,  there  being  more  time  for  observation,  we  were  able  to  examine  it 
more  in  detail.  My  impression  was,  that  though  the  interior  envelope  was  cxirved 
to  nearly  the  same  extent,  viz.  240°,  it  was  brightest  to  the  S.  of-  a  right  line 
crossing  the  nucleus  at  its  N.  side ;  in  fact,  that  the  brightest  part  was  semi- 
circular, or  rather  semi-elliptical,  the  major  axis  being  the  line  alluded  to,  perpen- 
dicular to  the  axis  of  the  tail.  The  preceding  or  W.  cusp  was  better  marked 
than  the  other.  The  most  remarkable  peculiarity  of  this  night  is  a  dark  elliptical 
spot,  about  the  size  of  the  nucleus,  upon  the  exterior  envelope,  on  the  S.  pre- 
ceding side,  its  length  perpendicular  to  a  radius  vector  through  its  middle.  Mr. 
Cooper,  as  well  as  I,  perceived  this  spot  distinctly,  and  in  different  positions  in 
the  field  of  view,  and  so  did  Mr.  C.  Eobertson. 

"The  exterior  envelope  of  the  coma  was  about  the  breadth  of  the  interior,  and 
hung  round  it  in  two  streams  of  light,  widening  as  they  receded  from  the  nu- 
cleus, giving  the  impression  of  lank  and  very  fine  hair.  Mr.  R  fancied  he  saw 
another  very  faint  envelope  still  farther  from  the  nucleus;  but  I  had  no  such 
impression,  though  he  directed  my  attention  to  it  before  the  clouds  interrupted 
us.  The  drawing  on  black  paper  with  white  chalk  was  made  from  memory,  as 
the  clouds  came  up  too  soon ;  but  it  seems  to  me  a  fair  representation." 
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GROVE.     (Monthly  Noticet  Royal  Astr.  Soc.,  Vol.  XIX.  p.  29.) 

"When  \_Arctunis\  had  entered  well  within  the  margin  of  the  tail,  a  dark  notch 
was  formed,  cutting  out  a  portion  of  the  tail  round  the  star;  and  as  the  star 
got  farther  in,  this  became  a  dark  aureola  surrounding  the  star,  and  in  diameter 
equal  to  about  one  tenth  of  the  line  of  transit.  This  continued  until  the  star 
reached  the  middle ;  at  this  part  there  is  a  broad  dark  line  which  extends  from 
the  nucleus  to  a  distance  considerably  above  the  point  where  the  star  crossed. 
When  Arcturus  arrived  here,  this  dark  space  was  perfect  up  to  the  star,  but  on. 
the  other  side  the  white  light  of  the  tail  appeared  to  come  quite  up  to  the  star; 
in  short,  as  the  bright  part  of  the  tail  had  been  darkened  in  the  vicinity  of  the 
star,  the  dark  part  was  brightened,  at  least  so  much  of  it  as  was  on  the  side 
farthest  from  the  nucleus. 

"  I  saw  the  notch  again  on  the  opposite  side  previous  to  emersion,  and  then 
lost  it  by  clouds.  The  effects  I  have  described  are,  doubtless,  optical,  and  the 
notch  and  aureola  evidently  due  to  the  bright  light  of  this  star;  the  effect  on 
the  dark  central  part  is  not  so  easy  to  explain." 

HODGSON.     (Monthly  Notices  Eoycd  Astr.  Soc.,  Vol.  XIX.  p.  86.) 

"Daylight,  11  A.  M.  Arcturus  bright  as  a  point;  but  the  comet  invisible,  though 
the  clock  carried  the  telescope  (6£  inches  aperture ;  7  feet  6  inches  in  focal 
length).  Power  used,  low  comet  eye-piece,  magnifying  25  times." 

VIENNA.     HORNSTEIN  or  WEISS.     (Annalen  der  k.  k.  Slernw.    Wien,  F.  III.  IX.  p.  180.) 

"Am  5  October  Mittags  wurde  Arcturus  aufgesucht,  und  konnte  ungeachtet 
bedeutenden  Nebels  sehr  gut  beobachtet  werden,  wahrend  vom  Cometen  keine 
Spur  zu  sehen  war.  Um  5h  14m  M.  Z.  war  er  aber  im  Eefractor  schon  gut  sicht- 
bar,  Arcturus  erschien  gleichzeitig  im  Fernrohre  vielmal  glarizender. 

"Bei  vorgeriickter  Dammerung  (6h  36m)  schien  dem  freien  Auge  der  Kern 
sammt  der  ihn  zunachst  uragebenden  Nebelhiille  nur  wenig  schwiicher  als  Arcturus." 

NEUCHATEL.    JEANJAQUET.     (Souvenirs  de  la   Comete  de  1858,  p.  12.) 

"Nous  voici  au  5  octobre,  jour  annonce  par  les  astronomes  comme  celui  ou  la 
comete  ne  doit  plus  se  trouver,  apres  le  coucher  du  soleil,  qu'a  un  tiers  de  degre 
d'Arcturus.  H  est  (>  heures,  des  nuages  defilent  longuement  pour  mon  impatience, 
dans  cette  partie  du  ciel  ou  Arcturus  reside,  ils  se  dissipent  enfin,  je  vois  une 
etoile  jaune  et  un  peu  au-dessous  a  sa  droite  une  petite  aigrette  blanche.  Ces 
deux  couleurs  me  frappent,  on  dirait  que  1'etoile  est  en  or  et  1'aigrette  en  argent." 

DORPAT.     MADLER.     (Beob.  Kaiserl.  Sternw.  Dorpat,  XV.  p.  45.) 

"  Die  Lichtkrone  des  Kopfes  deutlich  gesehen,  aber  nur  auf  einige  Secunden, 
sie  schien  im  Allgemeinen  der  vom  30  September  gleich  zu  sein 
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"  Die  Vergleichung  mit  dem  rothen  Arctur  zeigte  deutlich,  dass  die  Farbe  des 
Cometenkopfs  ein  mattes  Gelb  war 

"  Arctur  trat  noch  vor  dem  Untergange  in  den  Schweif  und  zwar  in  dessen 
lichtesten  Theil,  doch  ohne  weder  an  Glanz  noch  an  Farbe  zu  verlieren." 

ALTONA.     PAPE.     (Astron.  Nachrichien,  1172,  p.  315.) 

"  Der  folgende  Abend  des  5  Octbr.  zeigte,  als  es  sich  um  6h  aufhellte,  eine  ganz 
veranderte  Erscheinung.  Der  Kern  des  Cometen  war  von  einem  doppelten  Sector, 
einem  doppelten  Heiligenschein  gleichsam  umgeben,  so  dass  nur  atif  der  dem 
Schweif  zugekehrten  Seite  ein  Raum  von  etwa  100° -120°  frei  blieb.  Der  innere 
Ausstromungs-Sector  war  bei  weitem  heller  als  der  aussere,  fast  so  hell  als  der 
Kern,  jedoch  an  seiner  rechten  vorangehenden  Seite  verwaschen.  So  war  der 
Anblick  des  Cometen  bei  60  -  70  facher  Vergrosserung.  Die  Anwendung  starkerer 
Vergrb'sserungen  zeigte  bald,  dass  die  Begrenzung  des  aussern  Sectors  sehr  ver- 
waschen war,  und  bei  Vergr.  216  war  er  nur  mit  Muhe  von  den  beiden  ihn 
begrenzenden  Schweifasten  zu  unterscheiden,  in  die  offenbar  die  ihn  bildende 
Lichtmaterie  uberstromte. 

"Den  Radius  des  innern  Sectors  schatzte  ich  zu  25",  den  des  aussern  zu  etwa 
40" -45".  Die  beiden  Schweifaste  waren  durchaus  nicht  mehr  scharf  begrenzt,  die 
dunkle  Zone  zwischen  beiden  heller  als  friiher  und  die  Neigung  beider  Aeste  gegen 
einander  war  seit  Octbr.  2  entschieden  starker  geworden.  Die  Ausdehnung  des 
Nebels  auf  der  Sonnenseite  mochte  etwa  3' -4'  betragen.  Ich  erhielt  folgende 

Pos.-Winkel : 

6h  25m  Sector      ==  233°.35 

Schweif  —     36°.65. 

Herr  Prof.  Peters  schatzt  die  Richtung  des  Sectors  um  dieselbe  Zeit  =  246°." 
OBSERVATORY  OF  HAMILTON  COLLEGE,  CLINTON,  N.  Y.    C.  H.  F.  PETERS.    (Mss.) 
"Both  the  coronas  are   very  distinct.     The  outline  of  the  tail  much  better   de- 
nned  on   the    east   side.      The   tail  seems    to    be   hollow;    it  has   a  darker  space 
within,  the  limits  of  which    are   badly  defined,  better  to  the  right,   less  distinctly 
to    the  left.     This  hollow  seems  by  itself  to   form  a   kind  of  paraboloid,  its  apex 
coinciding  with  the  nucleus,  and  its  parameter  being  about  equal  to  the  diameter 
of  the  inner  corona.     The  light  in  it  decreases  from  the  edges  towards  the  middle, 
at  first  pretty  abruptly,  and   then    very   slowly ;    and  upon  it  is  projected  excen- 
trically  the  black  shadow  of  the  nucleus,  with  its  neat,  sharp,  rectilinear  edges." 

GENEVA.     PLANTAMOUR.     (Note  sur  la  Comete  de  Donati,  p.  8.) 

"  Le  5  octobre,  a  6  heures  50  minutes  du  soir,  1'espace  obscur  derriere  le  noyau 
s'est  elargi.  L'enveloppe  lumineuse  interieure  s'est  arrondie  sous  forme  de  disque, 
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d'environ  1  minute  de  diametre,  assez  nettement  terinin6  avec  un  grossissement  de 
75  fois.  Cette  enveloppe  n'est  pas  egalement  brillante  dans  toute  son  etendue, 
elle  presente  des  bandes  concentriques  alternativement  plus  brillantes  et  plus  ob- 
scures, la  partie  opposee  au  soleil  etant  masquee  par  1'espace  obscur  dont  j'ai  parle. 
L'enveloppe  exterieure  a  la  forme  parabolique." 

OXFORD,  ENG.    POGSON.    (Cycle  of  Celestial  Objects,  continued  at  the  Hartwett  Observatory  to  1859,  p.  257.) 

"One  observation  of  lightrintensity,  however,  we  did  obtain  when  Arcturus  was 
so  near  as  to  be  in  the  same  field  of  view  with  the  comet,  and  if  you  will  make 
any  record  of  it,  I  can  assure  you  that  it  is  a  most  trustworthy  comparison,  care- 
fully made,  by  an  excellent  method. 

"  The  comet,  seen  through  the  undiminished  half  of  the  heliometer  objectrglass, 
appeared  of  equal  intensity  with  Arcturus  seen  through  the  other  half  diminished 
to  0.95  inch.  Arcturus  was,  therefore,  62.3  times  as  intense  as  the  comet,  or, 
adopting  Argelander's  ratio  of  2.512,  the  difference  of  magnitude  was  4.5." 

VIENNA.     SCHMIDT.    (J/ss.)     (For  explanation  of  the  notation,  see  Oct.  4.) 
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OXFORD,   ENG.     SLATTEB.     (Monthly  Notices  Royal  Astr.  Soc.,  VoL   XIX.   p.   24.) 

"  The  nucleus  to  the  naked  eye  not  so  bright  as  on  the  1st,  which  was  fully  ex- 
plained by  the  telescope.  7  P.  M.  Nucleus  small  and  bright,  and  round ;  diameter  4".  8. 

"  Envelope  very  large  and  bright ;  the  posterior  edges  greatly  prolonged  behind 
the  nucleus,  and  •  opening  out  at  an  angle  slightly  differing  from  90°  by  estima- 
tion. Parameter  59". 

"To  the  naked  eye,  Arcturus,  through  the  tail,  appeared,  if  anything,  to  scin- 
tillate more  than  usual;  and  in  the  telescope  its  light  appeared  white,  instead 
of  its  usual  golden  color." 

POULKOVA.     O.  STRUVE.     (PuOc.  Beob.  des   Grossen   Cometen  1858,  pp.  8,  9.) 

"Den  Durchmesser  des  Kerns  schatzte  ich  heute  zu  5".  Am  Facher  und  Halb- 
bogen  wurden  folgende  Schatzungen  und  Messungen  erhalten. 

20h  Om  20"  15m. 

1.     Am  Facher. 

Vorangehende  Spitze,  Kichtung,    329°,      Abstand,    12" 

Nachfolgende         "  88°,  12" 

Abstand  auf  dem  Parallele  des  Kerns,  vorangehend,   17" 

"        in  der  Kichtung  nach  Suden,  14". 
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2.     Am  Halbbogen. 

Abstand  auf  dem  Parallele  des  Kerns,  vorangehend,  4r.22  —  41".0 

"  "  "          nachfolgend,    5r.32  r=  51".8 

in  der  Richtung  nach  Siiden,  3r.76  =  36".6. 

"  Der  Halbbogen  war  erheblich  breiter  als  friiher,  und  nur  durch  einen,  kaum 
4"  breiten,  etwas  dunkleren  Zwischenraum  vom  Facher  getrennt. 

"  Die  siidliche  schwache  Nebelhiille  hatte  heute  eine  Ausdehnung  von  wenigstens 
10',  in  der  Richtung  185°.  Der  dunkle  Zwischenraum  zwischen  den  beiden  Schweif- 
halften  ist  heute  erheblich  breiter  als  Sept.  30,  aber  an  den  Randern  mehr  ver- 
waschen  und  theilweise  mit  Nebelmaterie  gefullt.  Er  beginnt  gleich  beim  Kerne 
und  schliesst  sich  fast  der  ganzen  Breite  nach  an  die  nb'rdliche  Begranzung  des 
Fachers  an.  Seine  mittlere  Richtung  wurde  an  der  vorangehenden  Seite  zu  33°.0, 
an  der  nachfolgenden  zu  3  8°.  5  gemessen. 

"  Die  Breite  des  Cometen  betrug,  in  5  Minuten  Abstand  vom  Kern,  ungefahr 
6',  von  welchen  1'.5  auf  die  vorangehende  Schweifhalfte,  1'.5  auf  den  dunklen 
Zwischenraum  und  3'.0  auf  die  nachfolgende  Schweifhalfte  kommen 

"  Anmerkung.  Durch  die  Verbindung  des  Cometen  mit  Arcturus,  war  an  diesem 
Abende  die  giinstigste  Zeit  fiir  die  Beobachtung  der  Erscheinungen  am  Kopfe 
desselben,  fiir  diesen  Zweck  unbenutzt  geblieben.  Nach  Beendigung  jener  Ver- 
bindung zeigten  sich  schon  am  Horizonte  Wolken  und  es  inusste  daher  geeilt  wer- 
den  die  vorstehenden  Bestimmungen  zu  sammeln.  Moglicherweise  sind  mir  aus 
diesem  Grunde  einige  Details  entgangen.  Um  20h  20m  verschwand  der  Comet  hinter 

dichten  Wolken." 

-  •  ^ 

TRETIRE.     WEBB.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  23.) 

"  During  the  magnificent  transit  over  Arcturus  it  was  remarkable  how  distinctly 
and  fully  the  light  of  the  large  object-glass  brought  out  the  tail,  even  close  to 
the  dazzling  disk  of  that  vivid  star." 

(Ibid.,  p.  22.) 

"It  was  doubtful  whether  or  not  its  outline  [that  of  the  envelope]  was  defined 
by  a  more  luminous  arc ;  but  now  its  principal  brightness  was  confined  to  about 
a  hemisphere,  not  however  symmetrically  situated  with  respect  to  the  general 
figure  of  the  comet,  but  inclining  a  little  backwards  as  though  left  behind  in  its 
movement,  so  that  the  faint  sector  which  completed  its  form  round  to  the  cen- 
tral darkness  on  the  antecedent  side  was  considerably  larger  than  the  correspond- 
ing one  in  the  subsequent  direction;  this  was  not  very  distinctly  made  out,  but 
such  was  the  prevailing  expression." 
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POULKOVA.     WnfNECKE.     (Pulk.  Beob.  det   Grotsen   Cometen  1858,  p.  21.) 

"  Der  Kopf  war  fur  das  blosse  Auge  fast  so  hell  als  der  dicht  daneben  stehende 
Afctur ;  im  Fernrohre  der  Kern  ungemein  viel  schwacher." 

(Ibid.,  p.  24.) 

u  2Qh  Om.  Es  heiterte  sich  auf  eine  halbe  Stunde  auf,  jedoch  nicht  vollig,  da  der 
Comet  haufig  von  Wolken  bedeckt  war.  Der  innere  belle  Sector  hat  seine  Form 
betrachtlich  ver'andert;  er  1st  nicht  mehr  durch  Bogen  begranzt,  die  sich  der 
Kreisform  n'ahern,  sondern  in  der  auf  die  Axe  des  Schweifes  senkrechten  Richtung 
etwas'  eingedriickt,  so  dass  die  Begranzung  Aehnlichkeit  hat  mit  dem  nicht  ge- 
schlossenen  Theile  der  Glockenlinie.  Im  Innern  des  Sectors  war  eine  sehr  merk- 
wurdige  dunklere  Stelle,  etwa  unter  dem  Positionswinkel  270°  vom  Kerne  ab, 
deren  nahere  Untersuchung  die  Kiirze  der  Zeit  verhinderte.  Die  Spitzen  der  Sec- 
toren  waren  heute  nicht  so  weit  unterhalb  des  Kernes  verlangert,  als  am  30  Sept 

"  Der  zweite  Sector  hat  sich  nicht  so  stark  verandert,  die  Figur  scheint  dieselbe 
zu  sein,  nur  ist  der  dunklere  Ring  unmittelbar  am  innern  Sector  schmaler  ge- 

worden. 

Es  ergab  sich     d  =  13".  8  2  Beob. 

d'  =  31".4  1  Beob. 

"  Die  aussere  Umhiillung  schien  mir  sich  gar  nicht  verandert  zu  haben ;  der 
Abstand  der  Begranzung  derselben  in  der  Richtung  der  Aufblahung  war  5'." 

(Ibid.,  p."  32.) 

«  20h  12"  Sternz.  p  =  38°.31.     4  Beob 

"  Der  dunkle  Raum  in  der  Mitte  des  Schweifes  war  bedeutend  breiter  gewor- 
den;  er  schloss  sich,  wie  iinmer,  unmittelbar  an  den  Kern  an." 

1858.     Octobers.     (Plates  XXXVHI.  and  XLIX.  71-75.) 

The  transfer  of  the  remaining  traces  of  4he  outer  envelopes  to  the  region  below 
the  nucleus  will  be  noticed  on  the  6th,  together  with  the  more  symmetrical 
disposition  of  the  envelopes  and  of  the  light  of  the  two  branches  of  the  tail.  The 
dark  opening  in  D  continues  in  sight. 

COPENHAGEN.     D' ARREST.     (Oversigt  kgl.  danske  Videnskabern.es  Sehkabs,  1858,  p.  217.) 

"  Jeg  saae  Kometen,  om  end  lavt,  endnu  temmelig  godt  den  6  Octbr.  Dens 
Udseende  paa  denne  Aften  har  jeg  efter  Evne  gjengivet  paa  den  anden  medfoel- 
gende  Tavle  Fig.  .  .  .  (Plate  XLIX.  74.)  Omkring  Kjaernen,  men  alligevel  inden- 
for  Halen  endnu,  havde  der  atter  udsondret  sig  et  nyt,  concentrisk  Hylster, 
saaledes  at  dengang  i  vor  forholdsviis  saa  svage  Kikkert  ikke  mindre  end  fire, 
tydeligt  fra  hinanden  adskilte  Hylstre  samtidigt  lod  sig  tilsyne." 
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GOTTINGEN.     AUWERS.     (Astron.  Nachrichlen,  1167,  p.  235.) 

«  Durchmesser  des  Kerns  =  2".84." 
OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

The    spot   which   made    its    appearance  on    the    3d   upon   the  envelope    D   had 
increased  to  a  dark    opening,    still   maintaining   nearly    its    original  direction  from 
the  nucleus  and  its  relative  position  in  the  envelope. 

The  latter  was  traversed  by  several  bright  jets,  one  of  which  was  directed  nearly 
towards  the    spot.      There  was  a  bright*  streak  or   spot  in  the  region  to   the   left 
of  the  nucleus,  half-way  between  it  and  the  outer  edge  of  D. 

"  The  dark  arcs  outside  of  the  envelopes  are  well  defined  far  below  the  nucleus, 
and  the  outermost  one  (outside  of  B  ?)  can  scarcely  be   seen  excepting  below." 

According  to  the    sketches,  they   were  symmetrical  on  either  side  of  the   axis, 
with  which  the  direction  from  the  nucleus  to  the  last  traces  makes  an   angle  of 
about   53°  on  either  side.      "The  outline    of  B  is  seen  on  both  sides;    that   of  C 
can    be    traced  37".9   below  the   nucleus  in  the  direction  of  the  axis  of  the   tail. 
Outside  of  the    third    dark    interval  surrounding  B  is  an  outer  nebulosity  on  the 
background  of  the  sky.     Below  the  nucleus  the  asymptote  of  C  is  inclined  by  10° 
with  the  axis  of  the  tail.     On  the  opposite  side  the  asymptote  is  inclined  by  only 
3°."     The  following  measurements  were  taken  :  i— 

Transverse  diameter  of  D,  .         .         .         .         .         .         .         38.2 

This  diameter  passes  8"  above  the  nucleus. 

Transverse  diameter  of  C  in  the  direction  cc",          .         .         .         .  104.4 

Nucleus  to  d',  the  vertex  of  D,     .         .  .         .         .         .         17.8 

Nucleus  to  c',   the  vertex  of  C,          .......     38.2 

Angle  of  position  of  centre  of  axis  of  the  tail,     .         .         .40°  35' 
Two  sketches  of  the  dark    and    bright    spots  in    D  were  made,  from  which   we 
have  the  following  measurements :  —    ^ 

From  (1)  angle  of  position  of  dark  spot,    224°    0  -4-  40  35*  —  264°  35* 
From  (2)  «  221  30  -f-  40  35  =  262     5 

From  (1)  bright  spot,  257     0  +  4035  =  29735 

From  (2)  «  252     0  -f  40  35  =  292  35 

From  (1)  distance  of  dark  spot  from  nucleus,       ....         12! 7 

From  (2)          "  «  «  « 11.8 

From  (1)  centre   of  bright  streak   from  nucleus,         .  7.1 

From  (2)  bright  spot  from  nucleus,         .        .         .     >  s •.•    6.8 

Diameter  of  nucleus, :•  • ,'.  3.0 

It  is  very  small,  with  bright  jets.  :  . 
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The  sketches  show  more  nebulosity  streaming  out  from  D  into  the  tail  on 
the  right/liand  side  than  on  the  left. 

CAMBRIDGE,  ENG.     BBEEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 

"  The  same  appearance  as  on  Oct.  5,  but  the  dark  part  in  4he  nucleus  [?]  was 
not  so  well  or  so  largely  seen,  and  the  left  side  of  the  arch  was  not  so  well 
defined." 

BERLIN.     BRUHNS.     (Agtron.  Nachrichten,  1205,  p.  73.) 

"  Durchmesser  des  Kerns  (der  Kern  war  rund),  4".53." 

(Ibid.,  p.  74.) 

*  Entfernung  des  aussern  Randes  des  innern  Sectors  vom  Mittelpunkt  des  Kerns 
in  der  Richtung  des  Schweifes:  19h.5  Sternzt.  =  14".91. 

h  o 

Der  Positionswinkel  der  Mitte  des  innern  Sectors  fand  sich,  19.6  Sternzt.  =  216.78 

Mitte  des  Schweifes Positionswinkel,  19.6  Sternzt.  =    41.78 

Mitte  des  Fleckens  vom  Kern Positionswinkel,  19.6  Sternzt.  =  254.85." 

PARIS.     CHACOBNAC.     (Bulletin   Obs.  Imp.  de  Paris.) 

"Le  6  8bre  quatre  petits  nuages  lumineux  etaient  repandus  sur  la  surface  de  la 
sixieme  enveloppe.  L'eclat  de  cette  enveloppe  etait  a  peu  pres  reparti  uniforme- 
ment  de  part  et  d'autre  de  1'axe  de  la  queue,  et  il  en  etait  de  meme  le  lendemain." 

CAMBRIDGE,  ENG.     CHALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  19.) 

" '  The  cusp  of  the  nucleus  not  so  sharp  to-night ;  the  left-hand  irregular  patch 
seen,  but  the  one  above  scarcely  discernible.  There  was  much  cloud  about.'  A 
sketch  (Plate  XL1X.  72)  exhibited  the  bright  spot  on  the  right-hand  border  of 
the  irregular  patch,  and  very  near  the  nucleus." 

FLORENCE.     DONATI.     (Bulletin    Obs.  Imp.  de  Paris.) 

"Le  6  octobre,  je  vois  toujours  la  tache  sombre  dont  le  centre  es't  occupe 
par  une  tache  claire  assez  semblable  a  un  second  noyau,  ou  du  moins  a  une 
agglomeration  informe  de  matiere  autour  de  laquelle  apparaissait  une  aureole  demi- 
circulaire  qui  interrompait  la  premiere  aureole  du  noyau  principal 

"Je  suis  bien  sur  d'avoir  vu'le  developpement  progressif,  ou  accroissement  de 
1'aureole  que  j'avais  vue  le  2  octobre  se  detacher  du  noyau  central." 

BRESLAU.     GALLE.     (Astron,  Nachrichten,  1179,  p.  40.) 

"Der  den  Kern  umgebende  kreisfdrmige  Schein  hatte  nach  unten  (im  F.)  eine 
noch  kleinere  Oeflhung  als  gestern.  Auch  war  dieser  Schein  nicht  gleichfb'rmig 
hell,  sondern  zeigte  concentrisch  mit  der  Peripherie  eine  Reihe  Schattirungen.  Auch 
gingen  von  dem  Kern  einige  hellere  Linien  strahlenartig  aus ;  der  Kern  lief  nach 
unten  in  eine  feine  Spitze  aus.  Die  sonstigen  Umhullungen  des  Kopfes  wie  gestern." 

32 
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HODGSON.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  86.) 

"Repeated  the  observation  at  11  P.  M.  Covered  my  head  with  hood,  and  ex- 
cluded all  extraneous  light  from  the  eye,  but  could  not  see  the  Comet.  Ardurm 
brilliant;  and  Jupiter  to  be  seen  near  the  western  horizon." 

NEUCHATEL.     JEANJAQUET.     (Souvenirs  de  la   Oomete  de  1858,  p.   15.) 

u  Son  noyau  petit,  vif  et  de  couleur  rouge-jaune,  repose,  ainsi  qu'il  reposait  hier, 
sur  le  centre  concave  d'un  croissant  dont  les  comes  tendent  a  se  rejoindre  par- 
dessus  lui :  petite  boule  brillante  fixee  sur  le  centre  de  gravite  d'une  cycloide.  Si 
Ton  me  demande  les  proportions  reciproques  de  ces  deux  objets,  je  dirai  qu'il  peut 
y  avoir  entre  la  grandeur  du  noyau  et  celle  du  croissant  la  difference  qui  s'observe 
entre  la  Lune  en  octant  et  Jupiter." 

DORPAT.     MADLEK.     (Beob.   Kaiserl.  Sternw.  Dorpat,  XV.  p.   45.) 

"  Um  8  Uhr  erfolgte,  nach  heftigem  Regen,  eine  theilweise  Aufheiterung.  — 
Die  Lichtkrone  des  Cometen  Kopfes  zeigte  noch  die  3  concentrischen  Abtheilun- 
gen,  aber  die  dunklere  Mittelzone  sehr  schmal,  iiberhaupt  war  nur  der  aussere 
Rand  leidlich  gut  begrenzt.  Diese  Krone  umfasste  heut  reichlich  270°  des  Um- 
fangs,  so  dass  nur  ein  dunkler  Quadrant  auf  der  Seite  des  Schweifs,  aber  von  der 
Richtung  desselben  abweichend,  hervortrat. 

Richtung  der  Ausstrahlung,  21  if    ,         .         213°  19 

Richtung  des  Schweifs  (der  dunklen  Spalte),  21  14         .         .       38  54 
Halbmesser  der  gesaminten  Ausstrahlung,      21  33     .         .         .  26".902." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  316.) 

a  gh  ^gm  war(j  der  Comet  zwischen  Wolken  sichtbar :  Der  gestern  bei  schwachern 
Vergrosserungen  wahrgenommene  aussere  Sector  war  verschwunden.  Der  innere 
hatte  an  Durchmesser  zugenommen,  sein  Umfang  dagegen  betrug  nicht  uber  180°. 
Die  Form  schien  rnir  parabolisch  zu  sein  und  zwar  lag  der  Kern  nicht  im  Brenn- 
punct  der  Figur,  sondern  der  rechten  sehr  verwaschenen  Granze  naher.  Den  Ra- 
dius des  Sectors  schatzte  ich  zu  30",  den  der  parabolischen  Zone,  die  ihn  umgab 
zu  etwa  40" -45".  Die  aussere  Dunsthulle  des  Cometen  war  uber  4'  vom  Kern  zu 

9 

verfolgen,  ihre  Form  war  durchaus  nicht  regelmassig,  sondern  nach  der  vorange- 
henden  Seite  herausgebogen.  Unmittelbar  am  Kern  war  eine  innere  sehr  kleine, 
aber  helle  Ausstrb'mung  sichtbar ;  jedoch  war  das  benutzte  Fernrohr  zu  schwach, 
um  diese  Erscheinung  deutlich  zu  zeigen. 

"  Die  Messungen  der  Pos.-Winkel  ergaben  :  — 

6h  50m  Richtung  des  Sectors       =  236°.40 
«  «     Schweifes  —     42°.40." 
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OBSERVATORY  OF  HAMILTON  COLLEGE,  CLINTON,  N.  Y.  C.  H.  F.  PETERS.  (Mst.) 
"  The  evening  very  fine.  Two  coronas  or  envelopes,  surrounded  by  the  coma, 
which  is  united  with  and  runs  out  into  the  parabolic  veil  of  the  tail.  The  coronas, 
on  the  contrary,  are  closed  on  all  sides.  On  the  rear,  that  is,  on  the  side  from 
the  sun,  they  are  bent  inward  (which  makes  them  appear,  especially  the  outer 
one,  almost  in  the  shape  of  a  general's  hat),  adhering  to  the  nucleus,  or  this 
latter  showing  as  if  half  immersed.  There  is  a  great  flaming  or  emanation  of  light 
from  the  nucleus  towards  the  interior  of  the  inner  corona;  —  the  flames  do  not 
pass  into  the  outer  one.  The  rear  half  of  the  nucleus  shines  with  equally  intense, 
but  calm  light,  does  not  radiate  flames,  but  has  a  sharp  outline,  whence  imme- 
diately the  shadow  begins.  On  the  whole,  the  nucleus  gives  the  impression  of 
being  transversely  oblong ;  however,  there  appears  no  boundary  to  it  in  front. 
Most  remarkable  are  two  black  spots  on  the  inner  or  brighter  corona,  one  to  the 
right  and  one  to  the  left,  and  nearly  at  equal  distances  from  nucleus  and  limb 
of  corona.  They  are  curved,  about  like  eyebrows,  and  are  seen  now  and  then 
suddenly  to  wave  or  to  change  in  shape  (if  that  be  not  an  optical  illusion),  but 
rather  to  retain  their  symmetrical  curvature  on  the  outer  end  nearly  parallel  to 
the  limb,  their  other  end  narrowing  to  a  fine  line,  which  bends  towards  the  nu- 
cleus. The  spot  to  the  left  is  more  distinct,  also  somewhat  wider.  The  shadow  of 
the  nucleus  is  beautifully  clear,  excentric  (towards  the  right)  in  the  hollow  or  the 
darker  middle  of  the  tail." 

GENEVA.     PLANTAMOUK.     (Note  sur  la  Comete  de  Donati,  p.  8.) 

"  Le  6  octobre,  a  6  heures  30  minutes  du  soir,  1'espace  obscur  derriere  le  noyau 
s'est  encore  elargi,  et  le  noyau  tres-brillant,  d'un  diametre  de  12"  environ,  est 
place  dans  une  echancrure  de  cet  es'pace  obscur.  L'enveloppe  interieure  a  la 
meme  apparence  que  la  veille,  un  disque  dont  le  diametre  est  5  fois  celui  du 
noyau ;  1'enveloppe  parabolique  exterieure  parait  plus  rapprocb.ee  de  la  tete." 

KBEMSMUNSTER.     RESLHUBER.     (Astron.  Nachrichten,  1169,  p.  263.) 

"  Nahe  dem  Kerne  im  Bereiche  der  ersten  Enveloppe  bemerkt  man  auf  der 
Westseite  des  Kernes  vier  kleine  wolkige  Verdichtungen  der  Nebelmasse." 

PADUA.     RONZONI.     ( Camples  JRendut,  Vol.  XLVIII.  p.  236.) 

"  M.  Ronzoni,  professeur  de  physique  a  Padone,  annonce  que  le  6  octobre,  1858, 
il  a  pu  reconnaitre  tres-nettement,  a  1'aide  d"une  simple  tourmaline,  la  lumiere  pola- 
risee  de  la  Comete  de  Donati.  II  cite  une  observation  de  M.  Govi  £  Florence, 
publiee  le  15  decembre,  1858,  dans  le  Nuovo  Cimerdo  (Torino  Pisa,  p.  290),  d'apres 
laquelle  1'objectif  d'une  lunette  d'Amici  aurait  etc  doue  accidentellement  du  pou- 
voir  birefringent ;  il  en  conclut  que  1'intervention  d'une  lunette  astronomique  dans 
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1'etude  de  la  lumiere  de  la  ccynete  de  Donati  peut  compliquer  le  phenomene  et 
jeter  des  doutes  sur  les  resultats.  L'observation  qu'il  a  faite  avec  une  simple  tour- 
maline echappe  a  1'objection  et  lui  semble,  au  contraire,  meriter  toute  confiance, 
a  cause  de  la  simplicite  du  polariscope  qu'il  a  employe.  L'observation  de  M. 
Ronzoni  a  etc  publiee  dans  la  Rivista  Euganea  du  14  octobre,  1858." 
VIENNA.  SCHMIDT.  (Mss.)  (For  the  notation,  see  Oct.  4.) 

Nur  1  Sector,  7  14.5  r   =  25"75  10  Beob. 

8     7.0  29.75  10      « 

DESSAU.     SCHWABE.      (Astron.  Nachrichten,  1165,  p.  208.) 

"  Der  doppelte  Facher  war  rechts  (im  astr.  F.)  lichtvoller  als  links,  der  dunkele 
Zwischenraum  aber  verschwunden." 

1858.     October  7.     (Plate  XLIX.  76-82.) 

Numerous  observations  will  be  found  upon  the  dark  and  bright  spots  and  jets 
on  the  envelope  D,  particularly  at  the  Observatory  of  Hamilton  College,  Poulkova, 
Dorpat,  and  Munich. 

BERLIN.     BKUHNS.     (Astron.  Nachrichten,  1205,  p.  73.) 

"  Durchmesser  des  Kerns  (der  Kern  war  rund),  5".61." 

(Ibid.,  p.  74.) 

"  Entfernung   des  aussern  Randes  des   innern  Sectors  vom  Mittel- 

punkt  des  Kerns  in.  der  Richtung  des  Schweifes,  19h.5  Sternzt.  =  15".91 
Der  Positionswinkel  der  Mitte  des  innern  Sectors  fand  sich,  19h.6  Sternzt.  =  230°.45 
Mitte  des  Schweifes Positionswinkel,  19h.6  Sternzt.  =  47°.51" 

PARIS.     CHACORNAC.     (Bulletin   Obs.  Imp.  de  Paris.) 

"La  septieme  des  enveloppes  lumineuses  que  j'ai  observees  autour  du  noyau  de 
la  comete  est  actuellement  en  voie  de  developpement. 

"Le  7  octobre  elle  etait  deja  visible  dans  le  voisinage  du  noyau,  mais  trop 
rapprochee  et  confondue  avec  la  lumiere  de  celui-ci  pour  qu'on  put  en  prendre 
des  mesures." 

FLORENCE.     DONATI.     (Bulletin  Obs.  Imp.  de  Paris.) 

"Le  7,  1' aureole  qui  s'etait  montree  le  4  pour  la  premiere  fois  avait  un  rayon 
transversal  de  15".7.  Le  diametre  du  noyau  etait  ce  jour-la  de  3".3. 

"Je  vois  encore  la  tache  sombre,  mais  le  trouble  de  1'atmosphere  ne  me  permet 
pas  d'y  distinguer  la  partie  claire  du  centre." 

BRESLAtr.     GALLE.     (Astron.  Nachrichten,  1179,  p.  40.) 

"  Der  Kern  des  Cometen  erschien  wiederum  als  eine  nach  unten  gekehrte  Spitze. 
Von  dem  etwa  240°  umspannenden  Facher  war  der  letzte  Sector  rechts  (von 
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etwa  40°)  heute  schwacher  als  die  ubrigen  200°,  auch  war  die  gestrige  Schattirung 
darin  nicht  bemerkbar.  Die  unsymmetrische  feine  Umhullung  des  Kopfes  wie  an 
den  vorhergehenden  Tagen." 

• 

MARKREE.     GRAHAM.     (Obi.  of  Donates  Gurnet,  1858,  Markree,  p.  11.) 

"The  nucleus  was  elongated  in  the  direction  of  the  major  axis  of  the  interior 
envelope,  that  is  to  say,  nearly  at  right  angles  to  the  axis  of  the  tail,  or,  more 
exactly,  forming  an  angle  of  110°  or  115°  with  the  N.  direction  of  the  axis  on 
the  W.  (preceding)  side.  The  convexity  of  the  brighter  part  of  the  internal  en- 
velope extended  very  little  beyond  180°,  and,  of  course,  the  curvature  of  the 
concave  side  was  much  less  than  on  the  last  two  occasions,  —  it  did  not  differ 
much  from  a  right  line.  The  cusps  were  pretty  well  shown ;  a  little  blunted  and 
irregular,  however,  in  consequence  of  streams  of  light  issuing  from  them,  and 
turning  off  in  the  direction  of  the  tail.  The  jet  from  the  E.  (following)  cusp  was 
projected  outward  nearly  in  the  direction  of  the  concave  boundary  of  the  crescent, 
and  was  wafted  off  in  the  direction  of  the  tail,  as  if  by  a  strong  current.  The 
fainter  envelope  was  better  denned  than  on  any  former  occasion,  and,  I  fancied,  took 
several  times  the  form  of  the  other ;  once  or  twice  I  had  the  same  impression  con- 
cerning the  nucleus.  The  tail  itself,  a  little  N.  of  the  nucleus,  extended  farther  out 
on  each  side  than  the  line  of  continuation  of  the  fainter  envelope,  so  as  to  give  the 
impression,  by  its  continuation  southward,  of  a  still  fainter  nucleus  external  to  the 
former.  As  usual,  the  E.  side  of  the  tail  was  decidedly  brighter  than  the  other." 

VIENNA.  HORNSTEIX  or  WEISS.  (Annalen  der  L  L  Sternw.  Wien,  F.  III.  IX.  p.  180.) 
"  Am  7  October  war  der  Umriss  des  inneren  Fachers  weit  weniger  scharf  als 
am  5 ;  er  hatte  sich  so  vergrbssert,  dass  der  aussere  Facher  kaum  doppelt  so  gross 
war.  Letzterer  war  schon  sehr  verwaschen.  Beide  waren  elliptisch,  so  dass  ihre 
Umrisse  nahe  in  der  Kichtung  gegen  die  Sonne  die  geringste  Entfernung  vom 
Kerne  ergaben.  Im  ausseren  F'acher,  und  zwar  im  umkehrenden  Fernrohre  an  der 
linken  Seite  desselben,  sah  Herr  Dir.  Littrow  einen  fast  runden,  ziemlich  dunklen 
Raum.  Die  Mittellinie  des  Fachers  schien  rechts  von  der  Schweifaxe  zu  liegen. 
Die  Breite  des  zwischen  beiden  Schweifasten  befindlichen  dunklen  Raumes  hatte 
zugenommen ;  allein  dieser  ganze  Raum  schien  etwas  heller  und  mit  Lichtmaterie 
erfiillt  zu  sein.  Ueberhaupt  erschienen  alle  Partien  des  Schweifes  mehr  gleichm'assig 
verwaschen  als  an  den  vorhergehenden  Tagen;  selbst  in  der  Nahe  des  Kernes 
war  dieser  Umstand  deutlich  zu  beobachten.  Das  diffuse  Licht  um  den  Kopf  des 

Cometen  war  starker  als   fruher. 

"  Der  Kern  hatte  an  Intensitat  zugenommen,  aber  die  facherartige  Form  beibe- 
halten." 
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MUNICH.     LAMONT.     (Jahresbericht  der  k.   St.  bei  Munchen,  p.  18.) 

"Erst  am  7  Oct.  war  es  moglich,  eine  weitere  Beobachtung  vorzunehmen.  Die 
Form  des  Kometen  ist  in  Fig.  .  .  (Plate  XLIX.  79)  dargestellt.  Der  aussere  Kopf 
war  verschwunden.  Die  Ausstromung  an  der  Sonnenseite  war  in  der  Nahe  des 
Kerns  sehr  stark  und  die  Helligkeit  nahm  weiter  hinaus  betrachtlich  ab.  Zu 
naherer  Erlauterung  habe  ich  das  Gerippe  Fig.  .  .  (Plate  XLIX.  80)  entworfen. 
Ein  ziemlich  starker  Strom  ging  vom  Kerne  ab  in  der  Richtung  c  a  und  reichte 
hinaus  bis  zur  parabolischen  Begrenzung ;  ein  Strom  von  gleicher  Intensitat  ging 
in  der  Richtung  c  d  aus,  erstreckte  sich  aber  nur  bis  b,  d.  h.  bis  auf  die  H'alfte  des 
Zwischenraumes  zwischen  dem  Kern  und  der  Begrenzung  ;  der  Raum  bei  b  d  war 
von  schwacherm  Lichte  erfullet,  und  von  hier  aus  schien  das  Licht  in  der  Rich- 
tung gegen  e  in  den  Schweif  hinauszufliessen." 

DORPAT.     MADLEK.     (Beob.  der   Kaiserl.   Sternw.  Dorpat,  XV.  p.  46.) 

"Heiter  mit  Ausnahme  eines  leichten  Abendgewolks,  das  jedoch  die  Sichtbarkeit 
des  Cometen  etwas  verzogerte.  —  Die  Ausstrahlung  nimmt  heut  mehr  als  270°  ein. 
Sie  ist  gut  begrenzt ;  im  Ganzen  von  gleichfdrmigen  Lichte,  aber  in  ihrem  Innern 
zeigen  sich  zwei  dunkle  Stellen  inselartig  die  sich  im  Laufe  des  Abends  gleich 
blieben.  Zunachst  um  diesen  Strahlenkreis  eine  schmale  dunkle  Zone  ohne 
scharfe  aussere  Begrenzung,  darauf  die  Schweifmaterie.  —  Die  Spalte  im  Schweif 

h       m  // 

ist  breiter   geworden.     Durchmesser  des   Kopfs,                   18  49.5  1.995 

19  34  2.233 

Halbmesser  der  Ausstrahlung,  .         .         .         .     18  54  17.677 

19  40  19.869 

20  56  27.063 
Richtung  der  Ausstrahlung,   .         .         .         .         19  11  205°  36' 

19  55  207  22.3 

Richtung  des  Schweifs, 19  17  50  46 

19  59  48  11 

Richtung  der  Mitte  des  grossern  dunklen  Flecks, 

vom  Kopfe  aus  genommen,        19h  14m  :  268°  12' aus  einer  Einstellung." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  316.) 

"  Octbr.  7  trat  der  Comet  nur  wenige  Minuten  zwischen  Wolken  hervor.  Ich 
sah  nur  flu ch tig,  dass  auf  der  rechten  Seite  der  Sector  sehr  verwaschen  war,  dass 
es  wenigstens  Muhe  machte,  hier  seine  Grenzen  von  dem  hellen  Grunde,  auf  dem 
er  lag  zu  scheiden.  Ich  erhielt  noch  folgende  Messungen : 

6  37  Pos.-Winkel  des  Sectors       =  226.25 
«    Schweifes  =     44.25" 
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OBSERVATORT  OF  HAMILTON  COLLEGE,  CLINTON,  N.  Y.    C.  H.  F.  PETERS.     (Afst.) 

"  On  the  whole,  the  aspect  is  about  the  same  as  yesterday.  Paid  particular 
attention  to  the  streams  of  Uglit,  of  which,  curiously  enough,  there  appear  two 
principal  ones,  parallel  to  each  other,  and  both  in  the  direction  towards  the  sun : 
the  one  proceeding  from  the  top  of  the  nucleus,  and  the  other  from  a  concen- 
trated globe  of  light  (secondary  nucleus  ?)  distant  about  10  seconds  to  the  left  from 
the  nucleus,  and  connected  with  it  by  a  bridge  of  light.  Both  these  streams  do 
not  quite  reach  the  edge  of  the  inner  corona,  the  second  crossing  the  dark  spot. 
From  their  basis,  as  well  as  along  their  stems,  numerous  little  streams  are  branch- 
ing off,  those  from  the  stem  forming  an  acute  angle  towards  the  vertex,  those 
arising  from  the  nucleus  (to  the  side  of  the  large  stream)  tapering  from  its 
centre.  There  is  a  continual  flow  of  light  in  these  different  rays,  resembling 
most  nearly  the  flow  of  electricity  from  a  point  placed  upon  the  conductor  as 
seen  in  the  dark.  The  prolongation  of  the  inner  corner  of  the  black  spot  to  the 
left  on  the  corona  may  be  traced  as  a  fine  dark  line  to  within  a  short  distance 
from  the  nucleus." 

GENEVA.     PLANTAMOUR.     (Note  sur  la  Coniete  de  Donati,  p.  8.) 

"  Le    7   octobre,   4    7   heures   du   soir,    1'echancrure   dans   1'espace   sombre,    dans 

• 

laquelle  se  trouve  le  noyau,  est  encore  plus  prononcee  q\ie  le  6 ;  cette  partie 
sombre  remonte  des  deux  cotes  du  noyau,  et  il  semble  parfois  comme  si  elle 
I'entamait,  en  lui  donnant  un  peu  1'apparence  d'une  ombre  produite  par  une 
phase." 

KREMSMUNSTER.     RESLHUBER.     (A&tron.  Nachrichten,  1169,  p.  263.) 

"  Himmel  sehr  rein ;  schonste  Erscheinung  des  Kometen ;  der  Kern  ist  wieder 
frei,  10-12  Bog.  Secunden  im  Durchmesser.  Die  jiingste  Enveloppe  erweitert 
und  entfernt  sich  mehr  vom  Kerne,  umfasst  auf  der  Vorderseite  diesen  fast  in 
Halbkreisform,  die  Hinterseite  offen  lassend ;  die  vorletzte  Enveloppe  parabolisch 
mit  etwas  matterem  Lichte  verfliesst  mit  ihren  Enden  in  den  Schweifasten,  welche, 
vom  Kern  aus  durch  eine  langere  Strecke  getrennt,  erst  im  grb'sserer  Entfernung 

sich  vereinigen." 

•» 
VIENNA.     SCHMIDT.     (Ms.)     (For  the  notation,  see  Oct.  4.) 


h    m 

«5  44.0 

/  =  26.19 

11  Beob. 

5  55.2 

29.10 

10   " 

6  59.5 

35.76 

10   « 

7  55.5 

39.68 

10  '  « 

6  14.0 

r"  =  53.25 

10  Beob. 

7  7.2 

56.54 

10   « 
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"  Kleine  Wolke  im  Sector,  deren  Abstand  vom  Kerne  des  Cometen 
G"  247  g  =  19.57  10  Beob. 

7  14.5  15.25  10     « 

Sehr  schwierige  Beob." 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  delf   Osserv.  del  Coll.  Romano,  1859,  p.  14.) 

"  Avendo  io  veduto  la  Cometa  la  sera  del  7  con  bellissimo  cielo  a  Berlino  nel 
grande  refrattore  per  gentilezza  del  Signor  Encke,  la  sua  figura  non  mi  parve 
ancora  divenuta  distorta,  ma  solo  quale  si  rappresenta  nella  figura.  Se  non  che 
mi  parve  oltre  il  foro  nero  tra  1'  aureola  e  il  nimbo  esservi  piu  interruzioni  chiare 
ed  oscure  che  decisamente  richiamavano  una  struttura  del  nimbo  a  raggi  debo- 
lissimi.  II  nucleo  dalla  parte  dell'  aureola  era  notabilmente  piu  sfumato,  che 
dalla  parte  della  coda." 

POULKOVA.  O.  STETJVE.  (PulL  Beob.  des  Grossen  Cometen  1858,  pp.  9-11.) 
"  Seit  der  letzten  Beobachtung  scheinen  wesentliche  Veranderungen  am  Kopfe 
des  Cometen  vorgegangen  zu  sein.  Der  Kern  erscheint  elliptisch  und  im  Facher 
ist  eine  dunkle  enge  halbkreisfdrmige  Spalte  zu  bemerken,  deren  Zusammenhang 
nur  durch  einen  vorn  Kern  ausgehenden  mehrere  Secunden  breiten  helleren  Strahl 
unterbrochen  wird,  der,  alimalig  an  Intensitat  verlierend,  bis  iiber  den  ausseren 
Halbbogen  hinaus  verfolgt  werden  kann.  Auf  dem  von  dieser  Spalte  nach  innen 
belegenen  Theile  des  Fachers  ist  das  Licht  nicht  gleichformig,  sondern  zeigt, 
ausser  dem  erwahnten  Strahle,  einen  erheblich  helleren  Fleck,  von  4"  Durchmesser, 
in  nordwestlicher  Kichtung  vom  Kern.  Auf  der  nachfolgenden  Seite  lauft  der  Facher 
in  zwei  Spitzen  aus,  die  nahezu  von  gleicher  Helligkeit  sind.  Von  den  drei  Spitzen 
des  Fachers  ziehen  sich  Lichtfaden  zu  den  hellsten  Stellen  des  Schweifs  hin.  Der 
Halbbogen  geht  allmalig  in  den  Schweif  iiber. 

Messimgen  und  Sch'dtzungen. 

20h  Om      —      20"  45m. 
1.     Am  Kern  und  Facher. 

Grosse  Achse  des  Kerns,  Richtung  237°,  Ausdehnung  6" 
Kleine      -   "  "         Ausdehnung  3" 

Heller  Fleck  im  Facher,  Richtung  290°  Abstand  6" 
Mittlerer  Abstand  der  dunklen  Spalte,  vorangehend    12" 
«  "  "          «       nachfolgend     10" 

Richtung  des  vom  Kern  ausgehenden  langen  Strahls  222°.5 
"         der  nordwestlichen  Spitze  des  Fachers         323 
«          "     siidostlichen  «          « '         «  122 

«          "     nordostlichen         "          "•          "  72 
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Begranzung  des  Fachers 

in  der  Richtung     323     Abstand     2.57  =  25"o 
«  «  303          «          2.62  =  25.5 

«  «  227          «          2.30  =  22.4 

«  «  187          «          2.33  =  22.7 

«  «  129          «          3.23  =  31.5 

«  «  75          «          1.96  =  19.1 

2.    Am  Halbbogen. 

Richtung  der  aussersten  deutlich  erkennbaren  Theile  des  Halbbogens 

auf  der  vorangehenden  Seite,  359° 
"         nachfolgenden       "       101 
Begranzung  des  Halbbogens 

in  der  Richtung    355°    Abstand     7*33  ==  71.3 

a  u  316          «          5.47  =  53.2 

«  «  244          «          4.36  =  42.4 

«  «  189          «          4.55  —  44.2 

«  101          «          7.80  =  75.9 

"  Die  Breite  des  dunklen  Zwischenraums  zivischen  Facher  und  Halbbogen  betragt 
heute  nahezu  die  H'alfte  von  der  des  hellen  Halbbogens   oder  beilaufig  7". 

"  Der  siidliche  Nebeldunst  hat  heute  nur  eine  Ausdehnung  von  8'  in  der  Rich- 
tung des  Declinationskreises. 

"  Fur  den  dunklen  Zwischenraum  zwischen  den  beiden  Schweifhalften,  der  jetzt 
viel  breiter  geworden,  aber  zum  Theil  mit  Nebelmaterie  gefullt  ist,  wurde  gefunden : 
Richtung  der  vorangehenden  Seite,  35°.0 
«  «      nachfolgenden       *      50°.0 

"  Diese  Richtungen  sind  die  mittleren  bis  etwa  6'  Abstand  vom  Kern." 

POULKOVA.     WINNECKE.     (PuGc.  Beob.  des  Grossen  Cometen  1858,  p.  21.) 

« 19h  llm  Sternz.     D  =  2".62.     3  Beob." 

.  (Ibid.,  pp.  24  -  26.) 

K  Bei  heftigem  Sturme  klarte  es  sich  nach  einem  starken  Regengusse  um  6h  auf; 
der  Comet  war,  als  ich  ihn  um  19h  Om  Sternz.  einstellte,  schon  sehr  gut  mit  freiem 
Auge  zu  sehen  und  sein  Schweif  etwa  ^  weit  zu  verfolgen. 
Innerer  Sector.  19h  40".     d  =  20".0.     2  Beob. 
Positionswinkel :  Kern  bis  ausserste  Spitze  rechts,   130°.6.     3  Beob. 

«  "  "  "  "  Unks,     336°.8.     3      " 

"Es  ist  heute  ein  zahnfb'rmiger  Auswuchs  an  der  rechten  Seite  des  innern  Sec- 
tors.    Die  vorangehende  Seite  des  Zahnes  ist  vom  Kerne  um  einen  seiner  Durch- 

33 
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messer  =  3"  entfernt  und  es  betragt  die  Breite   desselben  an  der  Basis  0.3  —  0.4 
des  Abstandes  der  aussersten  rechten  Spitze  des  Sectors  vom  Kerne. 

"  Lange.  desselben  gleich  Dreiviertel  vom  Scheitelradius  des  Sectors. 
Positionswinkel  der  aussersten  Spitze  des  Zahnes  vom  Kerne,    67°.4.     2  Beob. 
"  "     Richtung  des  Zahnes  selbst,      .         .         .     61°.4.     2      " 

"Die  Lichtst'arke  dieser  Erscheinung  war  vielleicht  etwas  schwacher,  als  die  des 
Sectors  selbst. 

"  Das  Loch  und  der  secundare  Kern.  Um  19h  15m  bemerkte  ich  eine  Ausstro- 
mung  vom  Kerne  innerhalb  des  kleinern  Sectors  in  der  Richtung  318°.9.  3  Beob. 
Als  es  dunkler  wurde,  nahm  diese  Ausstromung  mehr  die  Form  eines  secundaren 
schwachern  Kernes  an,  dessen  Entfernung  vom  Hauptkerne  2".7  (einen  Durch- 
messer  des  Kernes)  betrug. 

"  19h  50m.     Positionswinkel  des  secundaren  Kernes  vom  Hauptkerne  aus,  303°.l. 

2  Beob. 

"Dieser  Lichtknoten  war  umgeben  von  einem  halbkreisfb'rmigen  Raume,  dessen 
Helligkeit  bei  weitem  schwacher  war,  als  die  des  iibrigen  Sectors.  Die  Lage  des 
secundaren  Kernes  darin  war  analog  der  des  hellern  Kernes  im  hellen  Sector. 

"  Richtung  des  Scheitels  dieses    dunklen    Sectors  vom   Hauptkerne  ab  =  295°.5. 

3  Beob.,  der  Scheitelradius  desselben  betragt   etwa  f  von  dem  des  hellen  Sectors. 
Im  nordostlichen  Theile  des  Sectors  war  noch  ein   dunkler  Fleck ;    Herr  Wagner, 
welcher  ihn  zuerst  bemerkte,  sah  ihn  mit  mehr  Bestimmtheit  als  ich. 

"  Grosser  Sector,  20h  Om.     d'  =  38".8.     3  Beob. 

"  Er  hat  sich  nicht  wesentlich  ge'andert ;  der  lichte  Streif  rings  in  ihm,  war  etwa 
halb  so  breit,  als  der  Abstand  seiner  aussern  Begranzung  vom  innern  Sector. 
Correspondirend  der  dunklen  Stelle  im  innern  Sector  zeigte  sich  in  derselben 
Richtung  eine  nicht  unbedeutende  Schwachung  des  Lichtes  im  aussern  Sector, 
aber  im  Verhaltniss  bei  weitem  schwacher.  Der  Schweif  ging  bestimmt  nicht  um 
den  aussern  Sector;  er  schloss  sich  an  die  Seiten  desselben  an,  wie  es  in  der 
Figur  fur  diesen  Tag  angegeben  ist.  Sp'ater,  bei  tieferem  Stande  konnte  man 
ubrigens  diese  Gewissheit  nicht  erlangen  und  Herrn  "Wagner  schien  er  bis  vor 
den  Sector  zu  liegen,  obgleich  dieser  zuvor  eher  der  Meinung  war,  dass  die  ver- 
langerte  Richtung  der  Schweifbegranzung  den  Sector  schnitte. 

"Die  schwache  Umhullung  wie  friiher.  Positionswinkel  der  Aufblahung  175°.5, 
Abstand  vom  Kerne  in  dieser  Richtung  7'.5. 

Abstand  vom  Kerne  in  der  Senkrechten  auf  die  Schweifaxe  durch  den  Kern 

vorgehend .      •  .  •      3' 

Abstand  vom  Kerne  in  der  Senkrechten  auf  die  Schweifaxe  durch  den  Kern 

folgend  .         .         .  6'.5» 
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(Ibid.,  p.  32.) 

« 19h  55m  Sternz.  p  =  48°.ll.     6  Beob." 

1858.     October  8.      (Plate  XLIX.  83  -  89.) 

The  dark  and  bright  spots  in  D  remain  still  in  sight.  There  is  as  yet  no  new 
envelope,  although  the  nucleus,  from  its  increased  brightness,  gives  indications 
that  one  is  at  hand. 

The  preceding  (apparent  left-hand)  side  of  the  envelopes,  which  has  been  gaining 
in  decision  and  brightness  for  a  week  or  more  past,  has  now  rather  the  advantage 
in  point  of  distinctness.  We  shall  see  that  this  was  shortly  succeeded  by  a  simi- 
lar, though  less  decided,  change  in  the  two  branches  of  the  tail  and  in  the 
form  of  the  envelopes. 

The  traces  of  the  remains  of  earlier  envelopes  considerably  below  the  nucleus, 
intersecting  the  branches  of  the  tail  somewhat  transversely,  is  a  curious  feature 
on  this  and  succeeding  dates. 

GOTTINGEN.     AUWERS.     (Astron.  Nachrichten,  1167,  p.  235.) 

"Durchmesser  des  Kerns  ==  2".74." 

OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 
The  following  measurements  were  taken :  — 

Nucleus  to  rf',  vertex  of  D, 28.0 

Transverse  diameter  of  D  in  the  direction  dd"  (difficult  to  measure),          61.8 
The  longest  diameter  is  now  through  the  nucleus. 

Transverse  diameter  of  C  in  the  direction  c  c",  .        .         .         .       123.5 

Nucleus  to  c',  vertex  of  C,  rather  ill  defined, 48.5 

Angle  of  position  of  dark  stripe, .  .         .         .         .         .  58  30 

"  "  "   tangent  to  the  outline  of  C"  at  c,   preceding  side,  36  35 

«  «  «  c",  following  side,  79     5 

Diameter  of  nucleus, 4.4 

The  nucleus  to-night  is  decidedly  brighter  than  on  the  6th,  and  is  preparing 
to  throw  off  a  new  envelope.  The  breadth  of  the  dark  arc  outside  of  D  is 
between  one  half  and  one  third  of  the  distance  between  D  and  C.  (By  this 
estimate  the  breadth  of  the  arc  is,  at  the  vertex,  4".4,  and  at  the  intersection 
with  the  transverse  diameter,  12".9.)  The  outlines  are  plainest  on  the  preceding 
side,  the  previous  order  being  now  reversed.  On  the  preceding  side,  below  the 
nucleus,  there  are  traces  of  another  dark  outline  outside  of  B,  and  others  were 
suspected  in  the  same  vicinity.  D  is  rather  brighter  on  its  southern  margin,  just 
outside  of  which  the  light  of  C  encroaches  upon  the  dark  halo,  apparently  the 
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remains  of  the  jet  or  streamer  noticed  on  Oct.  5th,  in  this  vicinity.  The  interior 
of  D  is  still  in  a  tumultuous  state,  but  the  convolutions  are  not  as  plain  as 
on  the  6th. 

The  dark  spot  (of  the  3d)  seems  to  be  divided  into  two,  in  a  sketch  which  was 
made  of  it. 

The  angle  of  position  of  a  point  midway  between 

the  two  ppenings  is,      .         ./...'         .     226°.0  -f  58°  30'  —  284°  30' 
Distance,          .       ....        ;.       "..  14".2 

From  a  chalk  drawing,          .         .       . .  .       .         .     226°.0  -f-  58°  30'  —  284°  30' 

Distance, 19".3 

The  opening  has  developed  for  several  days  past  about  in  the  same  proportion 
as  the  rest  of  the  envelope,  and  maintains  very  nearly  its  original  position  in  it. 

The  light  of  the  envelopes  is  altogether  too  strong  to  allow  of  seeing  a  star 
of  less  than  the  10th  magnitude  near  them.  I  think  the  nucleus,  by  the  mere 
excess  of  its  light,  would  obliterate  a  star  of  the  9th  magnitude  if  within  ten  or 
twenty  seconds  of  it. 

CAMBRIDGE,  ENG.    BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 

"  Sketches  on  these  days  [Oct.  8  and  9]  represented  a  wing-shaped  envelope 
attached  to  the  nucleus,  the  arch,  as  usual,  farther  off,  with  coma  beyond,  and 
the  space  dark  under  the  nucleus." 

CAMBRIDGE,  ENG.     CHALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  19.) 

"'Mottled  appearance  about  the  envelope  (i.  e.  the  space  between  the  exterior 
arch  and  the  bright  central  fan).  The  left-hand  patch  seen,  but  not  the  bright 
spot.  Apparently  a  greater  divergence  of  the  coma ;  the  right-hand  stream  still 
the  brighter.'  The  central  fan,  as  shown  in  a  drawing  (Plate  XLIX.  86),  was 
spread  out  farther  than  on  Oct.  6." 

i  *• 

HADDENHAM.     DAWES.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  90.) 

"  During  broad  daylight  I  set  the  equatorial  to  the  place  of  the  Comet  indi- 
cated by  Farley's  ephemeris.  On  applying  my  eye  to  the  telescope  at  5b  20m 
G.  M.  T.,  while  the  sun  was  shining  brightly  into  the  observatory,  the  Comet  was 
instantly  seen  in  the  centre  of  the  field.  This  was  the  only  occasion  on  which 
I  was  able  to  detect  it  while  the  sun  was  above  the  horizon ;  though  at  the  time 
noted  it  was  so  plainly  seen  that  I  think  it  probable  it  might  have  been  per- 
ceived at  least  ten  minutes  sooner.  On  two  or  three  days  I  think  it  might 
have  been  perceived  if  the  sky  had  been  free  from  haze ;  but  the  effect  of  a  very 
slight  film  of  haze,  when  acted  upon  by  the  sun,  is  fatal  to  the  visibility  of  such 
an  object. 
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"  On  examining  the  form  of  the  nucleus  as  thus  seen  during  sunshine,  I  was 
immediately  struck  with  its  elongated  and  even  crescent  shape,  the  convexity  being 
towards  the  sun.  This  was  the  whole  of  the  Comet  which  was  visible ;  and  it 
certainly  gave  me  a  strong  impression  of  its  solidity  and  opacity,  as  presenting  a 
true  p/tase  ;  and  thus  satisfactorily  accounting  for  the  dark  line  extending  from  it 
in  the  direction  of  the  axis  of  the  tail.  As  the  daylight  diminished,  the  distinct 
outline  of  the  nucleus  was  rapidly  lost  through  the  brightness  of  the  coma  imme- 
diately in  contact  with  it. 

"7"  30m.  The  Comet  is  finely  seen.  The  bright  nucleus  is  much  smaller  than 
it  was.  A  small,  bright,  semicircular  arch  surrounds  it  on  the  sunward  side,  and 
a  much  larger  arch,  not  so  bright,  outside  of  it,  which  becomes  decidedly  brighter 
towards  its  outer  edge.  And  exterior  to  that,  on  the  western  side  and  only  a  few 
seconds  from  it,  there  is  a  portion  of  a  third  arch,  extending  sunwards  for  a  few 
seconds,  and  it  is  then  gradually  lost  in  the  faint  nebulosity  which  surrounds  the 
sunward  side  of  the  larger  arch.  There  is  a  bright  spot  of  rather  irregular  shape 
(rather  pear-s/utped,  with  the  smaller  end  towards  the  nucleus)  on  the"  western  side 
of  the  nucleus ;  and  a  streak  of  light  extending  almost  directly  sunward  from  the 
smaller  arch  to  the  edge  of  the  larger  arch.  The  middle  radius  of  the  exterior 
sector  makes  an  angle  of  about  188°  with  the  direction  of  the  dark  channel  as 
deduced  from  my  sketch  (Plate  XLIX.  89)  of  its  appearance." 

FLOEENCE.     DONATI.     (Bulletin   Obs.  Imp.  de  Paris.) 

"•  Le  8,  rayon  transversal  de  1'aureole  18".9.  —  Diametre  du  noyau  3".6.  — 
J'aper9ois  la  tache  sombre  et  sa  tache  lumineuse  centrale." 

MARKREE.     GRAHAM.     (Obs.  of  Donatft  Comet  1858,  Markree,  p.  11.) 

"The  most  striking  change  apparent  to-night  is  in  the  nucleus,  which  now 
flames  out  so  as  to  form  a  semicircular,  rather  semi-elliptical  corona,  on  the  side 
next  the  sun,  the  cusp  on  the  E.  (following)  side  being  lopped  off,  so  that  the 
boundary  line  is  southeastward ;  the  other  (western)  cusp  seems  at  times  to  flare 
off  southward,  as  if  impelled  by  a  current.  The  interior  envelope  partakes  of  the 
form  of  the  corona,  nearly  semi-elliptical,  undefined  on  the  E.,  going  off  into  the 
tail  at  rather  a  greater  angle  with  the  axis  than  the  general  direction  of  the  east 
side  of  the  latter.  On  the  southwestern  side  of  this  envelope  the  dark  spot, 
observed  on  Oct.  5,  is  visible,  rather  smaller  in  proportion  than  on  the  former 
occasion ;  several  times  it  was  fancied  that  the  western  side  of  this  envelope,  in 
its  concavity,  partook  slightly  of  the  caustic  form.  The  next  succeeding  envelope, 
of  lighter  texture,  seemed  also  somewhat  of  a  crescent,  though  still  very  like  the 
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tail  in  material.  For  a  small  distance  on  the  S.  W.  side  there  is  a  well-defined 
very  narrow  line  of  light  forming  its  boundary  line.  At  some  distance  N.  of  the 
nucleus,  the  tail  extends  out  in  breadth  beyond  the  line  of  direction  of  the  en- 
velope. On  the  E.  side  the  widening  is  gradual,  being  formed  apparently  by 
matter  shot  out  from  the  interior  envelope ;  on  the  W.  it  is  quite  abrupt.  The 
continuation  of  the  expansion  of  the  tail  round  the  head  consists  of  very  subtile 
matter  fading  off  into  the  blue  sky  without  any  definite  outline." 

(Ibid.,  p.  12.) 

"We  omitted  to  mention  that  the  tail  near  the  nucleus  consisted,  as  heretofore, 
of  two  streams  of  light,  leaving  a  dark  parabolic  space  in  the  centre,  with  the 
nucleus  at  its  vertex." 

LIVERPOOL.     HARTNUP.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  56.) 

// 

"Diameter  of  nucleus, .22 

Diameter  of  first  envelope, 1  52 

Diameter  of  second  envelope,  .         .         .         .         .         .         .         .         .537 

Distance  from  centre  of  nucleus  to  front  of  coma,      .         .         .         .         3  36 

Diameter  of  coma  at  right  angles  to  tail,  measured  through  centre  of  nucleus,  8  46 
Length  of  tail,  measured  along  the  curve  on  the  convex  side,   .         .     39°  30' 
Distance  from  nucleus  to  end  of  tail  in  a  straight  line,     .         .         35      0 

Greatest  diameter  of  the  tail,  . 7    30 

"Decided  dark  spots  were  seen  in  the  coma  near  the  nucleus;  one  on  the  8th 
and  two  on  the  llth  of  October. 

"It  [the  shadow]  was  rendered  invisible  by  the  increased  darkness  of  the  band 
which  passed  through  the  centre  of  the  tail." 

BRADSTONES.     LASSELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  79.) 

"  There  remained  only  a  trace  of  the  dark  spot  in  the  2d  envelope  seen  on 
the  4th  and  5th  insts.,  but  the  whole  of  this  envelope  had  assumed  a  mottled 
appearance." 

VIENNA.     LITTROW.     (Annalen  der  k.  L   Sternw.   Wien,  F.  III.  IX.  p.   181.) 

"Am  8  October  sah  Herr  Dir.  Littrow  ausser  dem  am  7  bemerkten  dunklen 
Fleck  im  Facher,  welcher  sich  wieder  bedeutend  vergrossert  hatte,  zwei  andere 
auf  der  rechten  Seite ;  sie  waren  kleiner  und  nahe  rund.  Auch  an  diesem  Tage 
war  die  rechte  Seite  des  Fachers  die  hellere.  In  der  Dammerung  konnte  sehr 
deutlich  gesehen  werden,  dass  der  Facher  nicht  •  allmalig  in  den  Schweif  iiberging, 
sondern  von  ihm  sich  entschieden  abgrenzte." 

DORPAT.     MADLER.     (Beob.  Kaiserl.  Sternw.  Dorpat,  XV.  p.  47.) 

"Urn  18h   20m  den   ersten   Blick    erhalten;    Messungen    gelangen    erst   12   Min 
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spater. —  Anfangs  ganz  heiter,   spater   Gewolk,   das   dichter    werdend    den  Schluss 
der  Beobachtungen  urn  20h  15m  herbeifuhrte. 

"  Die  eigenthiimliche  Figur  des  Strahlenkreises   zeigte  sich  in  gleicher  Art  wie 
gestern,  ausser  dass  er  sich  nur  wenig  iiber  180°  herum  erstreckte. 
Durchmesser  des  Kopfes,    18"  35m    .        .     1".570 

Richtung,       0° 
18h  44m    .      '  .     1".647 
Richtung,     34° 
18h  47m    .        .    1".647 
Richtung,  124° 

Mittel  aus  alien  3  Best.,     1".621 

Richtung  der  Ausstrahlung,  18"  50m    ..      '.'•   227°  13'.3 
Halbmesser  der  Ausstrahlung : 
18h  54m      [.        20".875 
19h  17m.  .        .    24".398 

"  Der  Augenscheiri  zeigte  schon  ohne  Messung,  dass  der  Halbmesser  sich  ver- 
grossert  hatte.  Spater  zeigte  sich  die  Peripherie  nicht  mehr  scharf  genug  zur 
Messung." 

ALTON  A..     PAPE.     (Aslron.  Nachrichten,  1172,  p.  316.) 

"  Der  folgende  Abend,  Octbr.  8,  zeigte  den  Cometen  ganz  ahnlich  wie  Octbr.  6. 
Der  Sector  hatte  7h  Om  bei  einem  Radius  von  etwa  30"  einen  Umfang  von  180° ; 
an  der  linken  Seite  sah  ich  auf  Augenblicke  einen  feinen  dunklen  Streifen.  Das 
Object  war  offenbar  fur  das  benutzte  Fernrohr  zu  fein.  Ich  fuhre  diese  Wahr- 
nehmung  nur  an,  weil  sie  sich  durch  die  Beobachtungen  anderer  Astronomen 
mit  grosseren  Fernrohren  bestatigt  hat.  Die  Erscheinung  des  Cometen,  war  sehr 
verwaschen,  die  dunkle  Mittelzone  schlecht  begrenzt  und  erheblich  breiter  als 
frulier.  AufFallig  war  die  Helligkeit  des  Schweifastes  an  der  untern  linken  Grenze 
des  Sectors.  Die  Messungen  ergaben 

6h  25m  Pos.-Winkel  des  Sectors,      =  229°.25 
"  "     Schweifes,  =     52°.60. 

"Ich  habe  bislang  iiber  die  Erscheinung  des  .Schweifes  wenig  hinzugefugt,  weil 
sie  sich  nahe  gleich  blieb." 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Attr.   Soc.,  Vol.  *KTK.  p.   65.) 

' a  Nucleus  about  as  bright  as  Mars  or  a  Lyrce" 
VIENNA.     SCHMIDT.     (Mss.)     (For  an  explanation  of  the  notation,  see  Oct.  4.) 

«  5"  56.2  /  =  32.59         10  Beob. 

6  32.7  38.32         10      « 

7  24.0  42.74        10      " 


264 


THE   GREAT   COMET    OF    1858. 


[OCT.  8. 


6     8.7 
Kleine  Wolke  im  Sector. 

h   m 

5  56.2 


r"  =  52.92 


10  Beob. 


=  14.50 
14.64 
19.58 


10  Beob. 
10      « 

10      « 


6     3.5 

6  44.2 
Sehr  schwierig." 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  deW  Osserv.  del  Coll.  Romano,  1859,  p.  14.) 

"Alle  8  si  trovo  il  suo  aspetto  fortemente  carnbiato  e  la  forma  del  nimbo  era 
divenuta  irregolare  assai,  esso  pendea  molto  dalla  parte  verso  est  apparente." 

OXFORD,  ENG.     SLATTER.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  25.) 
"Nucleus    much   larger,    irregular   in    shape,   but    not    sensibly   differing   from   a 
parabola.     Longer  diameter  22"  (shorter  11"' by  estimation). 

"Envelope  very  large,  the  posterior  angle  much  more  open;  estimated  at  150°. 
Parameter  83".  Inside  the  nucleus  was  a  yet  brighter  very  small  nucleus,  esti- 
mated at  2"  or  3"  diameter;  in  shape  round." 

POULKOVA.     O.  STROVE.     (Pulk.  Beob.  des   Grossen  Cometen  1858,  p.  11.) 

"  Vom  7  auf  den  8  October  hat  sich  das  Licht  des  Halbbogens  sehr  concentrirt, 
so  dass  derselbe  der  Breite  nach  kaum  die  Halfte  des  dunklen  Zwischenraums, 
der  ihn  vom  Facher  trennt,  einnimmt.  Im  Aussehen  des  Fachers  und  der  ihn 
begranzenden  Theile  sind  keine  wesentlichen  Veranderungen  bemerkt.  Aber  der 
Kern  erschien  heute  wieder  kreisrund.  Der  vom  Kern  ausgehende  helle  Strahl, 
der  gestern  bis  uber  die  aussere  Begranzung  des  hellern  Halbbogens  zu  verfolgen 
war,  erstreckte  sich  heute,  mit  abfallendem  Lichte,  nur  bis  zur  Mitte  des  dunklen 
Zwischenraums.  Messungen  und  genauere  Wahrnehmungen  konnten  heute  keine 
gewonnen  werden." 

POULKOVA.     WIKNECKE.     (PulL  Beob.  des  Grossen  Cometen  1858,  p.  21.) 
«  20h  Om  Sternz.     D  =  3".45.     2  Beob. 

"  In  heller   Dammerung    ziemlich    gut   begranzt,    rund    und    planetarisch.      Ein 
Planet  wiirde  in  dieser  Zenithdistanz  nicht  besser  begranzt  erscheinen." 
(Ibid.,  p.  26.) 

« Es  wurde  gegen  Abend  ganz  schon  heiter,  Comet  eingestellt  um  18h  40m  Stern- 
zeit;  ausser  dem  Kerne  und  dem  innern  Sector  Nichts  weiter  sichtbar. 
« Innerer  Sector.     19h  30m  d  —  23".3.     3  Beob. 
Positionswinkel.     Kern  bis  ausserste  Spitze,  rechts,  120°.2 
"  "  "  links,     330°.0 

"Die  Flache  desselben  erscheint  nicht  mehr  gleichm'assig,  sondern  gefleckt,  ohne 
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dass  man  jedoch  ausser  dem  grossern  dunklen  Loche  Bestimmtes  erkennen  konnte. 
Vom  Kerne  ging  ein  heller  Streifen  aus,  etwa  in  der  Richtung  des  Apex  des 
Sectors,  aber  so  ungewiss,  wenn  man  die  Richtung  einstellen  wollte,  dass  eine 
Messung  nicht  gelang.  Der  dunkle  Fleck  war  wohl  noch  eymmetrischer  zum 
Nebenkerne  geworden,  als  gestern,  auch  hatte  er  sich  offenbar  vergrossert.  Vom 
andern  gestern  gesehenen  Flecke  konnte  ich  heute  keine  Gewissheit  erlangen. 
Die  Begranzung  des  Sectors  nach  dem  Schweife  zu,  war  bei  weitem  nicht  so 
scharf  als  fruher.  Es  erscheint  die  ganze  Trennungslinie  ausgezasert,  gleichsam,  als 
wenn  die  Materie  des  Sectors  dort  jetzt  an  der  ganzen  Flache  in  den  Schweif  iiber- 
strb'mte.  Der  Zahn,  vielleicht  der  erste  Durchbruch,  war  ganzlich  verschwunden. 

"Der  secundare  Kern.     Bei  dem  ersten  Hineinblicken  in  das  Fernrohr  auffallend 
und  der  Positionswinkel  messbar;  vier  Einstellungen   ergaben  ihn   306°.2,  Abstand 
vom  Kerne  1£  Durchmesser  dieses.     Sein  Licht  war  ubrigens   bei  weitem  matter, 
als  das  des  Hauptkernes,  auch  sein  Durchmesser  kleiner. 
Aeusserer  Sector.  19"  30m.  <Z  =  37".3.     3  Beob. 

*  Vom  sehr  gut  begranzt,  auch  an  den  Seiten.  Die  Enden  scheinen  sich  jetzt 
viel  allmaliger  in  den  Schweif  zu  verlaufen,  als  fruher;  sie  reichen  auch  .weiter 
hinab.  Die  Breite  der  hellen  und  dunklen  Zone  des  Sectors  (Ring)  gleich.  Siehe 
die  Figur.  (Plate  XLIX.  88.)  Eine  dem  dunklen  Theile  im  innern  Sector  ent- 
sprechende  Lichtabschwachung  bemerkte  ich  heute  nicht.  Ob  sich  Materie  des 
Schweifmantels  bis  vor  den  aussern  Sector  erstreckte,  liess  sich  nicht  mit  Ge- 
wissheit wahrnehmen.  In  der  Dammerung  schien  es  mir  BO,  spater  konnte  ich 
sie  nicht  bemerken. 

Die  aussere  Umhullung.     Positionswinkel  der  Aufblahung,  =  180°.     1  Beob. 

Abstand  der  Begranzung   derselben  vom   Kerne  in  dieser  Richtung  9'. 

Abstand  vom  Kerne  in  der  Senkrechten   auf   die  Schweifaxe   durch  den 
Kern,  links,       ............         4' 

Abstand  vom  Kerne  in  der  Senkrechten   auf  die    Schweifaxe    durch   den 

Kern,  rechts, 8'" 

(Ibid.,  p.  33.; 

«19h  45m  Sternz.  p  =  54°.79.       6  Beob. 

"  Die  Zone  im  Innern  des  Schweifes  ist  heute  bei  weitem  nicht  mehr  so  dunkel 
als  fruher ;  an  den  Randern  des  Schweifes  und  auf  zwei  bis  drei  Minuten  Abstand 
von  ihnen  ist  die  Helligkeit,  wie  immer,  sehr  viel  grosser." 

1858.     October  9.     (Plates  XL.  and  XLIX.  90  -  98.) 

A  new  envelope,  E,  appeared  on  the  9th,  close  to  the.  nucleus.     The   whole  or 

parts  of  four  different  envelopes  were  now  visible  besides  the  exterior  haze. 

34 
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OBSERVATORY  OF  HARVARD   COLLEGE.     G.  P.  BOND. 

"  A  new  envelope,  E,  has  been  thrown  off,  as  predicted  last  evening.  It  is 
very  bright,  its  lower  edge  sharply  truncated,  the  line  making  a  sensible  angle 
with  the  dark  stripe  of  the  axis,  which  comes  up  full  and  square  to  the  nucleus. 
The  formation  of  a  new  envelope  is  preceded  by  an  increased  brightness  and  size 
of  the  nucleus.  At  its  first  appearance,  it  is  exceedingly  brilliant,  and  the  nucleus, 
though  its  light  is  still  more  intense  than  that  of  the  envelope,  is  smaller  and 
fainter  than  before. 

"  The  following  measurements  were  taken  :  — 

Transverse  diameter  of  new'  envelope  E  in  the  direction  ee",         .         .  16.2 

"  "  "      envelope  D  in  the  direction  dd",    .         ...         .     75.6 

«  «  "      envelope   O  in  the  direction  cc",         .         .         .       123.6 

Nucleus  to  e',  vertex  of  E,   .         .  .         .         .         .         .         .         .7.6 

d',  "       D,        .        .        . 34.4 

c',  "       C, 52.5 

Angle  of  position  of  the  straight  line  under  the  nucleus,  terminating 

o        / 

the  dark  axial  stripe,  and  the  lower  edge  of  the  new  envelope,     137     5 
Breadth  of  the  dark  axial  stripe  3'  from  the  nucleus,     .         .         .  11.4 

Angle  of  position  of  the  dark  axial  stripe,  .         .         .         .  62  38 

Angle  of  position  of  the   tangent    to  the  outline    of  D  on  the  pre- 
ceding side  at  d,  .         .         .         .         .         .         .         .         .       40  25 

Angle  of  position   of  the    tangent    to    the  outline  of  C  on  the  pre- 
ceding side  at  c,         .........  43  40 

Angle  of   position    of  the  tangent    to    the  outline  of  D  on  the    fol- 
lowing side  at  of, 77     0 

"The  envelopes  still  set  awry  over  the  axis  of  the  tail."  (It  is  to  be  noticed, 
however,  that  the  measured  angles  of  position  of  the  tangents  of  the  envelopes  do 
not  indicate  this  peculiarity,  which  may,  perhaps,  be  partly  due  to  the  distribution 
of  their  light.) 

"  I  think  that  the  outlines  of  B  and   C  are  still  discernible  below  the  line  of  the 
nucleus.     From  a  sketch,  the  transverse  diameter  of  B,  in  the  direction  of  b  b"  is  172". 
ANN  ARBOR.     BRUNNOW.     (Mss.) 

"  On  the  next  clear  evening,  Oct.  9,  this  condensation  had  disappeared,  but  in 
the  same  direction  there  was  a  jet  of  light  ejected  from  the  nucleus,  above  it  a 
comparatively  dark  spot.  The  rings  were  not  symmetrical  to  the  nucleus,  but 
were  the  farthest  from  the  nucleus,  and  also  brighter,  where  the  jet  of  light  was. 
The  intervals  between  the  rings  were  filled  again  with  some  light  matter." 
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r.vifis.     C'HACORNAC.     (Bulletin   Obi.  Imp.  de  Paris.) 

"La  septieme  des  enveloppes  lumincuses  que  j'ai  observees  autour  du  noyau  de 
la  comete  est  actuellemcnt  en  voie  de  developpement 

"  L'enveloppe  qui  se  degage  du  noyau  sous  forme  dc  spirale  est  la  quatrieme 
que  j'aie  vue  se  detacher  graduellement  et  former  en  s'elargissant  lu  portion 
lumineuse  de  la  tete  de  la  comete." 

(ibid.) 

"  Le  9  octobre,  M.  Desains  a  bien  voulu  controler  les  observations  que  j'avais 
faites  sur  la  lumiere  polarisee  qu'offre  la  comete.  Je  lui  ai  fait  ensuite  remarquer 
que  1'arc  lumineux  formant  la  septieme  enveloppe  presentait  un  petit  point  noir  de 
forme  triangulaire,  situe  a  peu  pres  i  la  moitie  du  rayon  vecteur  incline  de  45° 
environ  sur  1'axe  de  la  queue. 

"  L'aspect  du  point  noir,  vti  dans  la  grande  lunette,  ressemblait  a  une  ouverture 
de  1'enveloppe ;  celle-ci  paraissait,  ainsi  que  le  noyau,  etre  deformce.  La  lumiere 
etait  distribute  egalement  autour  du  rayon  vecteur  passant  par  le  point  noir,  et 
elle  formait  a  sa  limite  une  protuberance  dans  le  sens  du  prolongement  du 
rayon." 

CAMBRIDGE,  ENG.     CIIALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  19.) 

" '  The  angular  divergence  of  the  streams  of  coma  greater,  and  the  light  more 
diffused ;  the  comet  altogether  less  bright.  The  bright  part  of  the  nucleus  and 
the  hood  appeared  smaller.  Clouds  about,  and  the  sky  unfavorable.  The  axis  of 
the  cusp  and  nucleus  not  coincident  with  the  axis  of  the  tail.'  (This  appearance 
was  probably  owing  to  the  left  side  of  the  envelope  being  now  extended  farther 
than  the  right  in  the  direction  of  the  tail.)" 

FLORENCE.     DONATI.     (Bulletin   Obs.  Imp.  de  Paris.) 

"Le  9,  le  ciel  etait  nuageux.  —  Diametre  du  noyau  4".6." 

CIIRISTIANIA.     FEARNLEY.     (Astron.  Nachrichten,  1242,  p.  274.) 

"Am  O""1  bei  ziemlich  guter  Luft  war  der  Flecken  nicht  mehr  zu  erkennen. 
Ein  feiner  dunkeler  Streif  beriihrte  den  vorangehenden  Rand  des  ersten  Nimbus 
und  zog  sich  in  der  Position  330°  -  340°  iiber  den  zweiten  Nimbus  hin,  erreicht 
aber  kaum  die  Grenze  desselben.  Auch  auf  der  anderen  Seite  des  inneren  Nim- 
bus schien  mir  eine  schwache  Andeutung  zu  einem  mit  dem  ersteren  symme- 
trischen  Strich  oder  Streif  zu  sein.  Bei  genauer  Untersuchung  fand  ich  den 
ersten  Streif  durch  Contrast  hervorgerufen,  indem  er  die  aussere  Grenze  bildete 
von  einem  anfaugs  nicht  bemerkten,  aber  deutlichen,  vielleicht  parabolisch  ge- 
fb'rmten  zarten  Lichtschleier.  Dieser  auch  unwendig,  d.  h.  nach  der  dunkeln  Spalte 
hin  scheinbar  gut  begrenzte  Schleier  war  etwa  8  bis  10  Secunden  breit,  konnte 
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aber  nur  da  gesehen  werden,  wo  er   sich  auf  den  hier  etwas  matten  Hintergrund 
des  zweiten  Nimbus  projicirte." 
(Ibid.,  p.  275.) 

"  Oct.  9,  Durchmesser  des  Kerns  1".8  in  naher  Uebereinstimmung  mit  Madler." 
DOUPAT.     MADLEH.     (Beob.   Kaiserl.  Sternw.  Dorpat,  XV.  p.   48.) 

"Der  Wind  noch  immer  stb'rend ;    iibrigens  ganz   heiter.     Urn  18h  2Gm   den    Co- 
meten  ohne  Schwierigkeit  geselien  ;    der   Kopf  erscheint  noch  kleiner  als  gestern : 

.     1".432 
1".3G7 
.     1".608 
1".469. 


die  Messungen  ergeben  : 


18h  38m 
18h  46m 
19h  19m 

"  Mittel  aus  3  Bestimmungen : 
lung  ergab  sich : 


Fur  die  kreisfb'rmige  Ausstrah- 


Richtung : 


237°  48'.3 
238°  17'.3 


18h  53m    . 

i  nh    onm- 
iy     ou 

Halbmesser  : 

18h  57m  .         .      23".429 
19h  38m        .  29".339 

"Die  Ausstrahlung  erstreckte  sich  auf  200°  des  Umkreises,  spater  bei  zunehmen- 
der  Dunkelheit  auf  jeder  Seite  noch  15° -20°  weiter,  jedoch  mit  matterm  Lichte. 
Die  linke  (vorangehende)  Seite  heller  als  die  rechte ;  in  diesem  hellern  Theile  2 
dunkle  Streifen  in  schrager  Richtung  und  etwas  gekrummt  (concav  gegen  den 
Kopf  zu).  In  der  rechten  Halfte  erscheint  die  Strahlung  zwar  auch  nicht  gleich- 
fbrmig ;  das  matte  Licht  lasst  jedoch  keine  bestimmte  Gestalten  im  Innern  er- 
kennen.  —  Besonders  deutlich  und  bestirnmt  zeigte  sich  heute  ringsherum  die 
dunkle  Zone  zwischen  dem  Strahlenkreise  und  der  Schweifmasse.  —  Die  dunkle 
Spalte  im  Schweife  wird  jetzt  allabendlich  breiter  und  augenfalliger: 

Richtung  des.  Schweifes : 
19h  7m    .         .     56°  8'." 

GREENWICH.  MAIN.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  14.) 
"  The  bright  point  exhibits  more  of  a  planetary  character  than  when  I  last  saw 
it.  The  inner  disk  is  of  a  silvery  whiteness,  and  is  complete  on  the  apparent 
upper  .side  of  the  nucleus;  the  lower  part  being  cut  off  by  the  dark  shadow, 
which  is  much  more  diffused,  but  very  dark  immediately  under  the  nucleus, 
spreading  out  into  a  parabolic  form,  leaving  two  branches  of  the  envelope  of  con- 
siderable brightness  on  each  side.  The  outer  annulus  is  visible  and  well  defined; 
but  the  lower  part  of  it  assumes  more  of  a  parabolic  character,  and  seems  to 
throw  out  streams,  merging  in  the  two  branches  of  the  envelope." 
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(Ibid.,  p.  15.) 

"  Distance  of  bright  point  to  outer  edge  of  the  inner  disk  (4  measures) 

[in  the  direction  of  the  axis  of  the  envelope],  .         .         .         .     =  16" 

Distance  of  bright  point  to  outer  edge  of  the  outer  annulus  (2  measures) 

[in  the  direction  of  the  axis  of  the  envelope],  —  38" 

"Inclination  of  axis  of  the  envelope  to  the  meridian  64°  to  the  east;  the  train 
diverging  upwards." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  317.) 

"Der  folgende  Abend,  Octbr.  9,  bestatigte  im  Allgemeinen  die  gestrigen  Wahr- 
nehmungen.  Der  Sector  hatte  an  Helligkeit  etwas  abgenommen,  sein  Radius  war 
wieder  gewachsen  und  wohl  nicht  kleiner  als  33",  wahrend  der  Scheitelradius  der 
ihn  umgebenden  Zone  nahe  derselbe  (45")  geblieben  war.  Die  linke  Seite  des 
Sectors  und  der  vorangehende  Schweifast  war  erheblich  heller  als  die  gegeniiber- 
liegende  Seite,  die  Erscheinung  im  Allgemeinen  sehr  verwaschen. 

"  Ich  erhielt  folgende  Pos.-Winkel : 

6h  22m  Sector,       =  244°.15 
Schweif,    =     59°.  15." 

GENEVA.     PLANTAMOUR.     (Note  sur  la  Comete  de  Donati,  p.  8.) 

"Le  9  octobre,  a  6  heures  50  minutes  du  soir,  1'apparence  de  la  comete  n'a 
pas  change  sensiblement  depuis  le  7 ;  seulement,  le  rapport  du  diametre  du  noyau 
ft  celui  de  1'enveloppe  interieure  formant  la  tete  ine  parait  celui  de  1  a  3,  tandis 
que  les  jours  precedents  il  etait  de  1  a  5." 

VIENNA.     SCHMIDT.     (Mss.)     (For  explanation  of  the  notation,  see  Oct.  4.) 

6h  52™3  r   =  10.35  13  Beob. 

7  18.7  16.52  10      « 

7  34.0  19.32  10      " 

6  44.7  r"  =  43.26  10  Beob. 

7  9.5  45.31  10      " 
7  32.4                     47.55  10      « 

COLLEGIO  ROMANO.  SECCHI.  (Mem.  delt  Osserv.  del  Coll.  Romano,  1859,  p.  14.) 
a  Queste  apparenze  mutarono  afFntto  la  sera  del  9,  in  cui  sfortunatamente  manca 
1'  osservazione  del  Donati.  Ecco  quanto  trov6  nel  giornale.  '  Dopo  un  lungo  aspet- 
tare,  finalmente  la  Cometa  e  uscita  dalle  nubi.  La  prima  cosa  che  ha  colpito  6 
stato  vedere  non  due  ventagli,  (cioe  1'  aureola  e  il  ventaglio  o  nimbo  propriamente 
detto)  ma  tre :  cioe  il  piu  grande  meno  lucido,  il  medio  un  poco  piu  eplendente, 
e  il  3°  piu  intero  pid  deciso  e  piu  lucido  degli  altri,  oltre  la  solita  nebulositA 
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esteriore  diffusa.  II  ventagSa  grande  si  e  slargato  alle  due  parti  laterali  che  ora 
confondonsi  nella  coda  (vedi  fig.  precedente  ove  era  lateralmente  rientrante) 
(Plate  XLIX.  94),  anche  1'  ombra  del  nucleo  ossia  1'  asse  centrale  oscuro  della 
coda  si  e  slargato,  e  sembra  die  le  due  quasi  capigliere  che  formano  la  coda 
tendano  a  circondare  nuovamente  il  nucleo  per  rendere  la  nebulosita  rotonda  come 
vedeasi  al  principio  dell'  apparizione.' " 

OXFORD,  ENG.  SLATTEE.  {Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  25.) 
"  Nucleus  large,  paraboloidal,  with  a  brighter  core.  Diameter  of  outer  nucleus 
31" ;  inner  ditto,  9".  Envelope  has  vanished ;  no  trace  whatever  of  any." 
POULKOVA.  O.  STRUVE.  (Pulk.  Seob.  des  Grossen  Gometen  1858,  pp.  11  —  13.) 
"Bei  giinstiger  Luft  konnten  heute  die  Details  der  Erscheinungen  am  Kopfe 
des  Cometen  recht  scharf  wahrgenommen  werden.  Kern  sehr  pracise  und  kreis- 
rund.  Der  vom  Kern  ausgehende  Strahl  konnte  wieder  bis  einige  Secunden  jen- 
seits  der  aussern  Begranzung  des  hellen  Halbbogens  verfolgt  werden.  Ein  anderer 
noch  intensiverer  aber  kurzerer  Strahl  ging,  am  Kern  einen  spitzen  Winkel  mit 
dem  langern  Strahle  bildend,  diesem  voraus,  und  in  fast  nordlicher  Richtung, 
etwas  aus  der  regelmassigen  Begranzung  des  Fachers  heraustretend,  lag  noch  ein 
heller  Lichtpunkt  (a),  in  wenigen  Secunden  Abstand  vom  Kern  und  von  geringem 
Durchmesser.  Die  vorgestern  bemerkte  Spalte  war  heute  auf  der  nachfolgenden 
Seite  verschwunden,  und  hatte  auf  der  vorangehenden  eine  unregelmassige  Gestalt 
angenommen.  Naher  zur  Peripherie  des  Fachers  und  ungefahr  in  der  Eichtung 
des  kurzen  hellen  Strahls,  zeigte  sich  noch  eine  dunklere  Stelle,  gewissermassen 
ein  Loch  im  Facher,  dessen  Cranzen  aber  verwaschen  und  unbestimmt  waren. 
Zwischen  diesem  Loch  und  der  Spalte,  war  ein  auffallend  heller  Punkt  (b)  zu 
sehen,  von  ein  Paar  Secunden  Durchmesser,  aber  nicht  scharfer  Begranzung.  Auf 
der  nachfolgenden  Seite  des  Fachers  waren  noch  die  beiden  Spitzen  zu  erkennen ; 
die  nordostliche  hatte  aber  sehr  an  Licht  abgenommen  und  war  entschieden  sehr 
viel  schwacher  als  die  ostliche.  TJeber  den  dunklen  Zwischenraum  zwischen  Facher 
und  Halbbogen  finden  sich  keine  spezielleren  Angaben  in  meinem  Tagebuche ; 
nach  der  noch  denselben  Abend  angefertigten  Zeichnung  muss  aber  geschlossen 
werden  dass  dieser  Zwischenraum  wenig  aufFallend  gewesen  ist;  es  scheint  dass 
der  helle  Bogen  sich  nach  innen  ausgedehnt  hat  und  init  allmalig  abnehmendem 
Lichte  dem  Facher  anschliesst. 

Mcssungen  und  Schatzungen. 

19"  12m       —       20h  40m. 

1.     Am  Kern  und  Facher. 

Durchmesser  des  Kerns  Or.28  =  2".7. 
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Hellster  kurzer  Strahl,  Richtung  243°,  Ausdehnung  Or.66  =  6".4 
Langer  Strahl,  Richtung  218° 
Heller  Punkt  (a)    «          340° 

"          "      (b)    "         290°,  Abstand  lr.59  =  15".5 
Nordlich  vorausgehende  Spitze  des  Fachers,  Richtung  344° 
Sudlich  folgende  126° 

Begranzung  des  Fachers : 

in  der  Richtung  337°    Abstand    4*06  =  39.'5 
"  "  304          «  3.60  =  35.0 

"  «  253          «  3.01  =  29.3 

«  "  211         «          2.53  =  24.6 

«  «  192          «  2.75  =  26.8 

«  125         «          4.18  =  40.7 

2.    Am  Halbbogen. 
Aeussere  Begranzung  des  Halbbogens : 

in  der  Richtung  348°    Abstand     f'.Sl  =  76*0 

"          317  5.85  =  56.9 

"  "          279         «          5.32  —  51.8 

«  «  230          «  4.38  =  42.6 

«  «  199          «  4.50  =  43.7 

«  «  178         «          5.35  =  52.1 

119          «  8.54  =  83.1 

"  Bei  den  4  Richtungen  230°  - 119°,  war  die  Begranzung  viel  weniger  bestiramt 
als  bei  den  vorhergehenden  Richtungen,  und  besonders  bei  der  letzten  Richtung 
ist  der  angegebene  Abstand  nur  als  Schatzung  anzusehn. 

*  Der  siidliche  Nebeldunst  hat  sein  Aussehn  seit  vorgestern  nicht  verandert. 
"  In  5  Minuten  Abstand  vom  Kern  wurde  die  ganze  Breite  des  Schweifs  auf 
6'  geschatzt.  Von  diesen  kommen  1'.5  auf  den  vorangehenden  hellen  Theil,  2'  auf 
den  dunkleren  Streif,  und  2'.  5  auf  den  nachfolgenden  hellen  Theil.  Der  dunklere 
Streif  ist  sehr  unbestimmt  begranzt  und  viel  mehr  mit  Nebelmaterie  gefullt,  wie 
friiher,  daher  auch  keine  Messungen  iiber  seine  Richtung  angestellt  werden  konn- 
ten." 

POUI.KOVA.    WINNECKE.     (PuUc.  Beob.  des  Grossen  Comelen  1858,  p.  19.) 

"  Der  Vergleichsstern  8m  wurde  beim  Eintreten  in  den  hellen  Schweifmantel 
um  20h  45m  Sternz.  fast  unsichtbar,  so  dass  die  Vergleichungen  nicht  fortgesetzt 
werden  konnten." 
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(Ibid.,  p.  21.) 

<-D  =  2".79.     3  Beob. 

"Kern  in-  heller  Dammerung  rund  und  gut  begranzt;  mit  der  zweitst'arksten 
Vergrb'sserung  messe  ich  den  Kern  so,  dass  er  bestimmt  nicht  zu  klein  gemessen 
wird.  Herr  Wagner  fand  spater  aus  einer  Einstellung,  D  =  3".18.  Als  es  dunkler 
wurde,  kam  es  Herrn  Wagner  und  mir  vor,  als  sei  der  Kern  elliptisch,  die  grosse 
Axe  etwa  senkrecht  auf  die  Richtung  des  Schweifes;  die  Begranzung  der  Bilder 
war  aber  weit  schlechter  geworden." 

(Ibid.,  pp.  26,  27.) 

«  d  =  29".l.     3  Beob. 

"  Positionswinkel.     Kern,  bis  ausserste  Spitze  rechts  123°.6.     3  Beob. 

«         links     346°.7.     3      « 

"  Der  secundare  Kern  verdient  heute  diesen  Namen  kaum ;  es  ist  vielmehr  das 
aussere  hellere  Ende  der  jetzt  noch  mehr  verdichteten  Nebelmaterie,  die  den  un- 
tern  linken  Eand  des  Sectors  bildet  und  in  den  Fleck  hinein  pyramidenformig 
sich  zuspitzt.  Abstand  dieser  Spitze  vom  Kerne  2^-  Kerndurchmesser.  Unmittel- 
bar  am  Kerne  liegt  ein  nierenformiges,  belles  Gebilde,  das  zum  Theil  den  dunkeln 
Sector  begranzt.  Die  Begranzung  desselben  ist  iiberhaupt  wulstfb'rmig. 

"  Der  dunkle  Fleck  hat  sich  vergrossert,  so  dass  jetzt  der  kleinste  Abstand 
zwischen  den  aussern  Randern  von  Fleck  und  innerm  Sector  nur  einen  Kern- 
durchmesser betragt.  Vom  Kern  geht  ein  hellerer  Strahl  aus,  ungefahr  in  der 
Richtung  zum  Apex  des  Sectors. 

" Aeusserer  Sector,     d'  =  39".6.     1  Beob. 

"  Die  beiden  Zonen  desselben  sind  noch  gleich  breit.  Die  Verwaschenheit  beider 
Sectoren  nach  dein  Schweife  hin  hat  zugenommen.  Vor  dem  aussern  Sector 
glaube  ich  heute  den  Schweifmantel  noch  zu  erblicken,  aber  sehr  schmal,  nur 
wenige  Secunden  breit. 

"Die  aussere  Hulle.      Positionswinkel  der  Aufblahung  184°.     1  Beob. 

"  Abstand  des  aussern  Randes  vom  Kerne  in  dieser  Richtung  8'.5,  senkrecht  auf 
die  Schweifaxe  durch  den  Kern  links  3'.5,  rechts  9'.5." 

(Ibid.,  p.  33.) 

«20h  16m.  P  =  60°.17.     6  Beob. 

"Die  gleichmassige  Farbung  der  Axe  des  Schweifes  hat  noch  zugenommen." 

•  '      % 

1858.     October  10.     (Plates  XLI.  and  XLIX.  99  - 103.) 

There  are  indications  of  a  dark  opening  in  the  new  envelope,  E,  corresponding 
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in  position  with  that  which  appeared  upon  D.      Four  envelopes  are  in  sight,  be- 
sides the  external  haze. 

GOTTINGEN.     AUWERS.     (Astron.  Nochrichten,  11C7,  p.  235.) 

u  Durchmesser  des  Kerns  =  2".21." 

OBSERVATORY  or  HARVARD  COLLEGE.     G.  P.  BOND. 

"  The  new  envelope,  E,  sets  much  awry  upon  the  axis  of  the  tail,  the  lower  edge 
being  inclined  to  a  line  perpendicular  to  the  axis,  by  an  angle  of  30°,  estimated 
by  the  eye."  This  is  probably  too  large,  as  the  sketches  give  only  10°  to  15° 
for  this  angle.  The  apparent  right-hand  side,  as  usual,  is  lowest.  "  There  are 
bright  rays  in  E  (as  represented  on  Plate  XLL).  From  near  the  vertex  of  E  there 
seems  to  issue  a  little  wisp  or  streamer,  bent,  as  though  driven  back  from  the 
sun  by  an  opposing  blast.  The  envelope  D  has  still  convolutions  with  bright 
and  dark  places.  Intrinsically,  its  whole  surface  is  much  less  bright  than  that 
of  E.  The  dark  interval  between  D  and  E  was  not  recognized,  though  I  did 
not  look  expressly  for  it.  D  is  rather  the  best  defined  on  the  preceding  and 
upper  side.  The  contrast  between  the  light  of  the  two  branches  of  the  tail  is 
far  less  evident  than  it  has  been,  and  the  parts  near  the  axis  are  less  dark.  It 
is  difficult  to  trace  the  dark  stripe  beyond  2'  or  3'  from  the  nucleus,  and  its 
abrupt  termination  there  is  far  less  marked  than  it  was  last  evening.  The  new 
envelopes,  when  just  projected,  have  so  brilliant  a  surface,  that  with  small 
telescopes  they  must  be  confounded  with  the  true  nucleus,  and  lead  to  er- 
roneous determinations  of  the  place  of  the  comet,  by  making  it  appear  to  be 
nearer  the  sun  than  it  really  is.  There  are  four  envelopes  in  sight,  besides 
the  external  haze.  The  nucleus  is  very  small,  2"  or  3"  in  diameter  when  best 
seen." 

The  following  measurements  were  taken ;  the  transverse  diameters  were  measured 
with  difficulty,  on  account  of  the  divergence  of  the  tangents  at  the  points  of 
intersection. 

Transverse  diameter  of  envelope  E,  in  the  direction  ee"         .        .        24.7 
«  «  "  D,        "          «        dd"    .        .        .    84.3 

"  "  C,         «          «         cc"          .        .  133.3 

Nucleus  to  e,  vertex  of  E, 11.0 

«  d1,        «  D, 35.0 

c',  C, 56.3 

The  following  positions  of  the  opening  in  E  have  been  read  off  from  two 
sketches : 

35 
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Angle  of  position  of   dark  spot  in  E,  .         .         .         .  p  -f-  194° 

«  "  "  "  p  +  214° 

Distance  from  nucleus  8".3  and  6".4. 

BERGANTIN  DE  GUERRA  "  ANCUD."  LAMBAYEQUB  TO  VALPARAISO.  COSTA  AND  GUNDIAN.     (Astron. 

Nachrichten,  1182,  p.  91.) 

"El   nucleo    del    cometa    se    parecio    en   cuanto    a  su  brillo,  a    una    estrella    de 

primera  magnitud." 

MUNICH.     LAMONT.     (Jahreslericht  der  k.  St.  bei  Miinchen,  p.  19.) 

"Am  10  October,  als  ich  den  Kometen  wieder  beobachten  konnte,  hatte  er  die 
Gestalt  Fig.  .  .  (Plate  XLIX.  101)  angenommen.  Das  Aussehen  des  innern  Kopfes 
war  sich  im  Allgemeinen  gleich  geblieben;  jedoch  ging  die  Ausstromung,  wie  in 
dem  Gerippe  Fig.  .  .  (Plate  XLIX.  102)  angedeutet  ist,  bei  d  weiter  zuriick  als 
bei  e.  Im  ersten  Augenblicke  hatte  man  glauben  kb'nnen,  dass  cf  die  Axe  des 
innern  Kopfes  sei,  und  diese  mit  der  Axe  eg  der  aussern  parabolischen  Umliiillung 
einen  Winkel  mache  :  bei  sorgfaltiger  Untersuchung  habe  ich  aber  die  Ueberzeu- 
gung  bekommen,  dass  cf  nicht  die  Axe  des  Kopfes  war,  und  dass  nicht  f  sondern 
h  den  Scheitelpunkt  der  Parabel  bildete. 

"  Hiernach  besteht  die  Ursache  der  Unsymmetrie  darin,  dass  auf  der  einen  Seite 
des  Kerns  mehr  Licht  sich  entwickelte  als  auf  der  andern." 

BERGANTIN  DE  GUEREA  "ANCUD."      LAMBAYEQUE  TO  VALPARAISO.     MOESTA.     (Astron.  Nachrich- 
ten,  1182,  p.  91.) 

"  Der  Kern  war  vollkommen  so  hell  wie  ein  Stern  1  Grosse." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  318.) 

"  Die  Betrachtung  des  Cometen  im  Fernrohr  zeigte  gegen  die  friihern  Tage 
keine  wesentliche  Veranderung.  Das  Aussehen  war  verwaschener  als  fruher.  Der 
Radius  des  Ausstromungs-Sectors  betrug  urn  7h  10m  etwa  35",  sein  Umfang  nicht 
iiber  180°. 

"  Der  Winkel,  welchen  die  Verlangerungen  der  Schweifaste  mit  einander  bil- 
deten,  war  grosser  als  in  den  friihern  Tagen,  so  dass  seit  Ende  Septbr.  eine 
bestandige  Zunahme  dieses  Winkels  stattgefunden  hat. 

"Seit  Octbr.  6  sah  ich  dicht  am  Kern  eine  kleine  innere  sehr  helle  Ausstro- 
mung, die  sich  jeden  Abend  wieder  zeigte.  Ihre  Helligkeit  war  kaum  von  der 
des  Kerns  zu  unterscheiden,  ihre  Ausdehnung  aber  war  so  gering,  dass  ich  iiber 
die  Figur  nichts  Sicheres  wahrnehmen  konnte.  Mir  schien  es  nur,  als  ob  sie  an 
der  linken  Seite  starker  war,  als  rechts.  Heute  Abend  glaubte  ich  sie  grosser  zu 
sehen,  als  fruher  und  vermuthete  daher,  dass  diese  Ausstromung  der  Anfang  eines 
neuen  in  Entwickelung  begrifienen  Sectors  sei.  Jedoch  kann  ich  aus  meinen 
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Beobachtungen   nichts  Sicheres  hieriiber   folgern.     Die  Messungen  der   Pos.-Winkel 
ergaben  fur 

6h  20m  Sector     =  253°.95 
Schweif  =     63°.57." 

OBSERVATORY  OP  HAMILTON  COLLEGE,  CLINTON,  N.  Y.  C.  H.  F.  PETEES.  (Mu.) 
"  The  general  aspect  of  the  comet  not  changed.  A  new  inner  corona  has  arisen, 
which  is  still  small,  and  upon  the  left  flank  of  which  a  black  spot  is  visible  in 
the  same  relative  position  as  the  spot  on  the  previous  corona.  No  spot  discern- 
ible on  the  right  flank.  The  outer  corona  is  open  to-day  at  the  bottom ;  the  cur- 
vature of  its  outline  is  not  beyond  a  semicircle,  and  the  remainder  of  this  out- 
line is  clearly  stretching  out  into,  and  mixing  with,  the  brightest  portion  of  the 
envelope  of  the  tail." 

KREMSMUNSTER.     RESLHCBER.     (Astron.  Nachrichten,  1169,  p.  264.) 

"  Kern  merklich  kleiner,  vielleicht  9  Bog.  Secunden  im  Durchmesser ;  ein  neuer 
halbkreisfb'rmiger  Halo  hat  sich  vom  Kerne  losgetrennt;  die  vorletzte  Enveloppe, 
etwas  matter,  hat  nun  voile  Parabelform ;  die  drittletzte  verier  sich  in  dem  ubrigen 
Kopfnebel.  Komet  scheint  am  Glanze  etwas  abgenommen  zu  haben,  wenn  nicht 
etwa  der  schwach  umschleierte  Himmel  und  die  Dammerung  and  der  Schwachung 
Schuld  tragen." 

VIENNA.     SCHMIDT.     (Afss.)     (For  explanation  of  the  notation,  see  Oct.  4.) 
"  Ganz  unsichere  Beob.  unter  Wolken. 

7h  41m.O    r'?  —  26".8.     5  Beob." 

DESSAU.     SCHWABE.     (Astron.  Nachrichten,  1165,  p.  208.) 

"  Mit  96  und  144m.  V.  erschien  der  doppelte  Facher  zum  erstenmal  links  (im 
a.  F.)  heller  und  besser  begrenzt  als  rechts,  hier  aber  starker  mit  haarfbrmigen 
Streifen  iiberdeckt.  Der  Schweif  blieb  fortwahrend  auf  der  convexen  Seite  heller, 
jedoch  war  der  Unterschied  mit  der  concaven  geringer  als  friiher.  Die  schatten- 
artige  Stelle  am  Kern,  so  wie  die  Lichtschwache  im  mittleren  Theile  des  Schweifes, 
zeigten  sich  weniger  augenfallig  als  friiher." 

ALBANY.     SEARLE.     (Astron.  Journal,  No.  119.) 

"Mr.  Searle,  at  the  Dudley  Observatory,  noticed  not  only  that  the  nucleus  was 
eccentric  in  reference  to  the  coma,  but  also  that  the  intense  brilliancy  from  the 
nucleus  extended  about  twice  as  far  on  the  northern  as  on  the  southern  side." 

1858.     October  11.     (Plates  XLII.  and  XLIX.  104-109.) 

The  dark  opening  between  the  branches  of  the  tail  is  becoming  filled  with 
diffused  light.  The  dark  spot  on  the  envelope  E  holds  nearly  the  same  relative 
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position  with  that  which  had  previously  been  seen  on  D.  The  envelopes  are 
now  brightest  on  the  preceding  side ;  perhaps,  also,  that  side  of  the  tail  near  the 
head  is  brighter  than  the  opposite  branch. 

OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"  Comet  seen  at  times  distinctly  through  thin  clouds.  The  new  envelope,  E, 
is  much  larger  than  on  the  10th.  Its  edge  is  but  little  less  than  half-way  from 
the  nucleus  to  the  outer  edge  of  D.  The  dark  stripe  to-night  is  scarcely  dis- 
cernible ;  this  is  possibly  caused  by  the  haze  in  the  sky,  but  I  think  that  a  change 
has  really  occurred.  The  nucleus  is  well  seen,  2"  in  diameter,  with  two  bright 
rays  and  a  darkish  spot  above  the  preceding  ray."  The  following  measurements 
were  taken,  clouds  preventing  further  observations:  — 

Transverse  diameter  of  E,  in  the  direction  e  e"    :        .         .         .         42".l 

D,  dd"       ,        ..      .  103".7 

Measurements  are  made  with  difficulty. 

From  a  sketch  made  at  the  time,  the  angle  of  position  of  the  dark  spot  in  E, 
was  p  _|_  218°,  distance  13".0.  The  same  sketch  gives  for  the  distance  from  the 
nucleus  to  e',  the  vertex  of  E,  17".  7.  Another  drawing  makes  this  distance  21".  3. 
A  wisp  or  streamer  apparently  issues  from  the  upper  right-hand  side  of  E,  and 
bends  towards  the  tail. 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 

"  A  sketch  indicated  two  projections  from  the  upper  side  of  the  nucleus,  turned 

from  the  tail,  and  equally  inclined  to   its  axis.     The  attached  envelope  and   the 

arch  were  nearly  as  before." 

CAMBRIDGE,  ENG.  CHALLIS.  (Monthly  Notices  Royal  Aslr.  Soc.,  Vol.  XIX.  p.  19.) 
" '  Greater  angular  separation  of  the  streams  of  the  tail ;  the  hood  not  so  defi- 
nitely bounded,  the  central  brightness  rounder,  probably  owing  to  the  state  of  the 
atmosphere,  the  comet  being  low.'  A  sketch  (Plate  XLIX.  106)  exhibited  a 
determination  of  the  head  towards  the  left  side,  but  the  two  streams  of  the  tail 
of  equal  intensity." 

HADDENHAM.     DA  WES.     (Monthly  Notices  Royal  Aslr.  Soc.,  Vol.  XIX.  p.  91.) 

"The  interior  sector  has  greatly  increased  since  the  8th.  It  is  much  mottled,  the 
luminosity  in  different  parts  being  far  from  uniform.  To  the  southwest  of  the 
nucleus  it  has  a  very  dark  spot,  rather  pear-shaped,  the  smaller  end  being  towards 
the  centre ;  and  also  a  bright  spot  nearly  to  the  west  of  the  nucleus,  and  only  a 
few  seconds  from  it,  looking  rather  like  a  second,  smaller  and  fainter  nucleus. 
There  is  also  a  bright  irregular  streak,  extending  sunward  from  the  nucleus  to 
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the  arc  of  the  inner  sector.  The  middle  radius  of  the  sector  is  now  inclined  to 
the  axis  of  the  tail  (reckoned  round  the  east  side  as  before)  at  an  angle  of  about 
205°,  as  deduced  from  my  sketch."  (Plate  XLIX.  108.) 

LIVEKPOOL.     HARTNCP.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  56.) 

"Decided  dark  spots  were  seen  in  the  coma  near  the  nucleus;  one  on  the  8th, 

and  two  on  the  llth  of  October: 

Diameter  of  nucleus,  .         .         ..."        .         .         .         .        0  23* 

Diameter  of  first  envelope, .         .     1  54 

Diameter  of  second  envelope,        ........         5  43 

Distance  from  centre  of  nucleus  to  front  of  coma,          .         .         .         .     4  19 

Diameter  of  coma  at  right  angles  to  tail,  measured  through  centre  of  nucleus,  10  39  " 
LEYDEN.     HOEK.     (Astron.  Nachrichten,  1186,  p.  159.) 

"Am  11"D  October  gelang  es  mir,  bei  heiterem  Himmel  den  Kern  des  Cometen 
und  dessen  Umgebung  naher  zu  betrachten,  und  einige  Data  zu  erhalten,  welche 
vielleicht  fur  die  Kenntniss  der  physischen  BeschafFenheit  dieses  Kb'rpers  ihren 
Werth  haben.  Der  Kern  war  von  zwei  kreisformigen  Lichtsectoren  umgeben,  deren 
innerer  der  hellste  war,  und  die  einen  "Winkel  von  ungefahr  200°  umfassten.  Den 
Radius  des  inneren  fand  ich  in  zwei  Richtungen,  die  um  90°  verschieden  waren 
24".l  und  23".5  im  Mittel  23".8;  den  Radius  des  ausseren  51".0  und  47".5  im 
Mittel  49".3.  Der  hellste  Sector  hatte  einen  Lichtstreifen,  dessen  Positionswinkel 
vom  Kerne  aus  48°  29'  war,  von  Norden  nach  Westen  gezahlt.  Gerade  am  Kern 
war  der  Schweif  getheilt  von  einem  dunkelen  Streifen,  dessen  Krummung  die 
Lichtsectoren  begrenzte." 

(Ibid.,  p.  160.) 

"Dieser  Streifen  hat  wahrend  der  ersten  H'alfte  Octobers  sehr  auffallende  An- 
derungen  gezeigt.  Anfangs  war  er  schmal,  doch  ward  er  taglich  breiter,  und  nahm 
bald  den  grb'ssten  Theil  der  Lichtsectoren  ein.  Folgende  Zahlenwerthe  werden  dies 
hinlanglich  darthun.  Sie  geben  den  Winkel,  den  an  verschiedenen  Tagen  seine 
Tangenten  gerade  am  Kern  nach  meinen  Schatzungen  einschlossen 

am    4  Oct.     75° 
6    «     105 
9    «     120 
11    «     210 
16    «     270  " 

MUNICH.    LAMONT.     (Jdhresbericht  der  k.  St.  bei  Munchen,  p.  19.) 

"Am  11  Oct.  war  die  Unsymmetrie  verschwunden  und  die  Vertheilung  des 
Lichts  auf  beiden  Seiten  gleich :  irgend  etwas  Characteristisches  konnte  ich  an 
diesem  Tage  sonst  nicht  bemerken." 
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GREENWICH.  MAIN.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  14.) 
"  The  nucleus  is  still  of  a  planetary  character,  and  seems  to  be  cut  off  on  the 
under  side  by  something  like  a  phase  of  darkness.  The  inner  disk  now  extends 
considerably  below  the  bright  point,  and  has  decidedly  assumed  the  parabolic 
character,  throwing  two  small  streams  of  light  to  a  small  distance,  where  they 
abruptly  terminate.  There  is  a  dark  curve  passing  through  the  extremities  of 
this  bright  parabola  and  the  central  bright  point,  and  going  off  into  a  parabolic 
form  into  the  envelope,  leaving  a  lune  of  light  on  each  side.  The  outer  bright 
parabolic  annulus  is  not  essentially  different  from  that  seen  on  Oct.  9.  It  first 
appeared  well  defined  in  the  head ;  but  later  in  the  evening  its  definition  was  not 
so  good,  owing,  perhaps,  to  a  thin  haze,  indicating  that  its  light  is  not  strong. 
There  is  apparently  a  darkish  band  between  the  two  parabolas  of  light.  A  pecu- 
liar feature  in  the  comet's  appearance  this  evening,  is  a  decided  ray  that  shoots 
upwards  (apparently),  or  towards  the  head  of  the  comet,  making  an  angle  of  45° 
with  the  axis  of  the  envelope  towards  the  apparent  left,  as  seen  inverted,  and 
extending  about  the  length  of  the  semidiameter  of  the  nucleus  beyond  it." 

MAIN  AND  CHRISTY.     (Ibid.,  p.  15.) 

"  Distance  of  bright  point  to  outer  edge    of  the  inner  disk  (4  measures) 

[in  the  direction  of  the  axis  of  the  envelope]     .         .         .         .         =  26" 
Distance  of  bright  point  to  outer  edge  of  the  outer  annulus  (2  measures) 

[in  the  direction  of  the  axis  of  the  envelope]  .     =  42" 

"  Inclination  of  axis  of  the  envelope  to  the  meridian  71°  to  the  east." 

KREMSMUNSTER.     EESLHUBER.     (Astron.  Nachrichten,  1169,  p.  264.) 

"  Der  jungste  Halo  erweitert  sich." 

VIENNA.     SCHMIDT.     (Mss.)     (For  notation,  see  Oct.  4.) 

6  52™7  /  =  25A7  10  Beob. 

6  59.1  28.01  10      " 

7  28.2  33.87  10      " 

6  51.7  /'  =  46.27?  10  Beob. 

7  14.2  54.42  10      « 

COLLEGIO  ROMANO.  SECCHI.  (Mem.  deW  Osserv.  del  GoU.  Romano,  1859,  p.  14.) 
"  II  giorno  11,  si  vede  un  cambiamento  totale.  E  tutta  arruffata,  ed  e  mirabile, 
il  cambiamento  del  nucleo  interno.  II  ventaglietto  si  e  cambiato  in  un  piccolo 
disco  ben  deciso,  e  a  sinistra  tiene  una  codetta  lucida  come  vedesi  nel  disegno. 
(Plate  XLIX.  107.)  A  destra  vi  -e  un  altra  codetta  ma  meno  lucida.  II  ventaglio 
grande  con  tutta  la  criniera  sopra  il  nucleo  pende  dal  lato  Est  apparente ;  verso 
la  qual  parte  e  rivolta  la  codetta  piu  lucida.  Sotto  al  nucleo  la  striscia  oscura 
si  e  molto  slargata  ed  e  sfumatissima  parimenti  la  coda  si  allarga  moltissimo. 
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"La  parte  superiore  del  ventaglio  secondo  il  solito  e  schiacciata  da  alcune  sere 
in  qua  e  la  luce  e  dirninuita  di  molto." 

OXFORD,  EJJG.     SLATTEK.     (Monthly  Notices  Royal  Aslr.  Soc.,  Vol.  XIX.  p.  25.) 

"  Nucleus  bright ;  diameter  (estimated)  8". 

"Envelope.  Another  now  visible,  posterior  edges  open  at  about  an  angle  of  150°. 
Parameter  45"  about,  by  measure." 

TRETIRE.     WEBB.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  22.) 

"  It  [the  dusky  streak]  occupied  perhaps  |  [of  the  whole  breadth  of  the  tail] 

while  it  seemed  to  have  become  rather  more  filled  up  with  nebulous 

light;  the  clear  and  broad  notch  which  it  cut  out  of  the  photosphere,  even  up  to 
immediate  contact  with  the  back  of  the  nucleus,  increasing,  of  course,  in  breadth 
in  a  similar  way 

"  When  the  comet  had  advanced  beyond  the  range  of  the  great  telescope,  the 
smaller  one  showed,  though  of  course  less  evidently,  a  similar  appearance ;  but 
the  more  luminous  hemisphere  now  seemed  to  be  inclined  the  other  way,  or  par- 
tially to  precede  the  nucleus  in  its  course,  its  central  radius  making  an  angle  of 
about  30°  with  the  axis  of  the  tail,  as  though  there  existed  a  kind  of  swinging 
motion,  such  as  was  perceived  in  the  last  return  of  the  Comet  of  Halley." 

1858.    October  12.    (Plate  XLIX.  no,  ill.) 

PARIS.     CHACORNAC.     (Bulletin   Obs.  Imp.  de  Paris.) 

"Le  12  octobre,  j'ai  revu  le  meme  point  noir  dont  la  position  par  rapport  a 
1'axe  de  la  queue  n'a  pas  sensiblement  change,  mais  il  etait  plus  large  et  moins 
sombre. 

"La  lumiere  inegale  des  sixieme  et  septieme  enveloppes  etait  fortement  con- 
densee  dans  le  sens  du  rayon  vecteur  passant  par  le  point  noir;  et  chacune  de 
ces  enveloppes  presentait,  dans  cette  direction,  une  protuberance  nettement  ac- 
cusee. 

"La  lumiere  du  noyau  de  la  Comete  et  celle  des  enveloppes  avaient  diminue 
d'eclat" 

MARKREE.     GRAHAM.     (Obs.  of  Donates  Comet  1858,  Markree,  p.  13.) 

"  The  nucleus  very  nearly  round,  and  better  defined  than  on  any  former  occa- 
sion. There  is  no  appearance  of  that  semi-elliptic  blaze  around  it,  unless  it  has 
expanded  into  what  we  shall  still  call  the  interior  envelope ;  this  extends  beyond 
the  semicircle  or  semi-ellipse,  particularly  on  the  ,W.  side,  where  the  cusp  is  length- 
ened downward  in  the  direction  of  the  tail.  Supposing  a  radius  drawn  from  the 
centre  of  the  nucleus  on  the  W.  side,  making  an  angle  of  120°  with  the  axis  of 
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the  tail,  the  portion  of  the  interior  envelope  N.  of  this  radius  is  not  so  bright  as 
the  rest. 

K  Mr.  Cooper  remarks  that  this  envelope  is  flattened  slightly  on  the  S.  side  in 
the  direction  of  a  tangent,  parallel  to  a  line  joining  the  cusps.  The  concave  side 
of  the  envelope  gives  me  again  the  impression  of  a  caustic  curve.  The  cometic 
matter  could  be  traced  beyond  the  second  or  fainter  envelope." 

DORPAT.     MADLER.     (Beob.   Kaiserl.   Sternw.  Dorpat,  XV.  p.  49.) 

"  Eine  Aufheiterung  erfolgte  nicht,  aber  die  Wolken  verdiinnten  sich.  —  Die 
Ausstrahlung  bis  20h  scharf  begrenzt ;  spater  verwaschen ;  der  Kern  heut  nicht 
messbar. 

Richtung  der  Ausstrahlung :  Halbmesser  der  Ausstrahlung  : 

19h  25m       .        .        236°     9'  19h  35m        .        .         16".000 

19    51     .        .        .     236    13.3  19    48     .        .        .16  .877 

20      0  17  .227 

Richtung  des  Schweifes: 
19"  54m  .        .        .     74°  15'." 

ALTONA.     PAPE.     (Aslron.  Nachrichten,  1172,  p.  318.) 

"  Am  1 2^°  heiterte  es  sich  um  6h  auf.  Das  Aussehen  des  Cometen  hatte  sich 
erheblich  geandert.  Der  Ausstromungs-Sector  umfasste  nur  einen  Bogen  von  150° 
und  dabei  war  der  Radius  nur  etwa  15".  Seine  Begrenzung  am  Scheitel  war 
verwaschen  und  nach  der  linken  Seite  ging  eine  helle  Ausstrahlung  in  den  Schweif 
uber.  Die  ganze  linke  Seite  der  Coma  und  des  dem  Kern  zunachst  gelegenen 
Schweifes  war  weit  heller,  als  die  rechte.  Die  Ausdehnung  des  Nebels  auf  der 
Sonnenseite  mochte  etwa  2'  -  3'  betragen. 

"  Die  fruher  so  scharf  gegen  diese  Nebelumhullung  abgrenzte  parabolische  Zone 
hatte  ihre  scharfen  Umrisse  verloren.  Die  ganze  Erscheinung  hatte  etwas  sehr 
Nebelhaftes  was  sich  vielleicht  durch  den  tiefen  Stand  des  Cometen  erklart. 

"Ich  erhielt  die  folgenden  Messungen  der  Pos.-Winkel: 

6h  20m  Sector     =  239°.67 
Schweif  =     74°.00." 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  65.) 
"Nucleus  nearly  but  not  quite  as  bright  as  on  the  8th." 

1858.    October  13.    (Plate  XLIX.  112  - 116.) 

ANN  ARBOR.     BRUNNOW.     (Miss.) 

"  Oct.  13.  The  appearance  was  very  different.  The  nearest  ring  had  disap- 
peared ;  in  the  place  of  it  was  again  a  broad,  fan-shaped  jet  ejected  from  the 
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nucleus  with  a  projection  in  the  angle  of  position  330°.     There  the  distance  of  the 
rings  from  the  nucleus  was  also  the  greatest." 

CAMBRIDGE,  ENG.     CHALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  19.) 

"  Comet  scarcely  to  be  seen  for  mist.  I  endeavored  to  estimate  the  radius  of 
the  exterior  arch  in  the  direction  transverse  to  the  axis  of  the  tail.  I  think  it 
was  6r  of  the  micrometer,  or  52".  (This  estimation  is  very  uncertain.)" 

FLORENCE.     DONATI.     (Bulletin   Obs.  Imp.  de  Paris.) 

"Le  13,  le  noyau  se  montra  mal  defini.  Son  diametre  etait  de  5".  —  On  voyait 
une  aureole  ay  ant  un  rayon  transversal  de  11".8." 

DORPAT.     MADLER.     (Beob.    Kaiserl,   Sternw.  Dorpat,  XV.  pp.  49,  50.) 

"  Heftiger  Wind  und  viel  Gewolk,  so  dass  nur  in  einzelnen  Pausen  beobachtet 
werden  konnte. 

"  An  der  kreisformigen  Ausstrahlung  erschien  das  Licht  nicht  gleichfbrmig,  doch 
konnten  keine  bestimmte  Flecken  bemerkt  werden. 

Kichtung  der  Ausstrahlung :  Halbmesser  : 

19"  2m  .        237°  8'  19h     9m        .        .         16".228 

19    14     .         .        .16  .416 
Richtung  des  Schweifs  20"  Om  :  75°  40'  aus  einer  Einstellung." 

GENEVA.     PLANTAMOUR.     (Note  sur  la  Comete  de  Donati,  p.  8.) 

"  Le  13  octobre,  a  5  heures  40  minutes  du  soir,  dans  le  crepuscule,  le  fond  du 
ciel  etant  assez  clair,  et  par  suite  la  comete  assez  pale,  ce  qui  rend  difficile  d'ex- 
pliquer  le  fait  par  un  effet  de  contraste,  1'espace  sombre  derriere  le  noyau  m'a 
semble  plutot  plus  obscur  que  le  fond  du  ciel.  Get  espace  sombre  s'etait  consider- 
ablement  etendu,  de  maniere  &  entourer  le  noyau  sur  la  moitie  de  sa  surface,  et  & 
cacher  la  moitie  de  1'enveloppe  circulaire  interieure ;  quelques  mesures  m'ont  donne 
11".9  pour  le  diametre  du  noyau,  et  58".2  pour  celni  de  1'enveloppe  circulaire. 
D'apres  ces  mesures,  le  diametre  du  noyau  serait  0.38  et  celui  de  1'enveloppe 
circulaire  1.87  fois  celui  de  la  terre." 

DESSAU.     SCHWABE.     (Astron.  Nachrichlen,  1165,  p.  208.) 

"  Oct.  13  hatte  der  Comet  sehr  bemerkbar  abgenommen,  jedoch  konnte  ich  den 
doppelten  Facher  noch  deutlich  erkennen  und  bemerken  dass  er  links  (im  a.  F.) 
heller  war." 

COLLEGIO  EOMANO.     SECCHI.     (Mem.  dett   Osserv.  del  Coll.  fiomano,  1859,  p.  14.) 

"  Dalla  fig.  del  11  si  vede  che  il  nucleo  non  e  piu  nel  vertice  del  paraboloide 
della  coda,  ma  che  se  ne  scosta  a  destra.  Questa  eccentricita  e  pid  notabile 
nella  fig.  del  13  Ottobre  (Plate  XLIX.  114),  e  si  vede  una  disposizione  a  quanto 
si  presento  poi  nella  sera  del  15." 

36 
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POULKOVA.  0.  STRCVE.  (PuIL  Beob.  des  Grossen  Cometen  1858,  pp.  13,  14.) 
"Der  Kern  hat  seit  der  letzten  Beobachtung  sein  Aussehn  und  Grosse  nicht 
geandert,  aber  das  Aussehn  aller  Theile  am  Kopfe  des  Cometen  ist  wesentlich 
verschieden.  Besonders  ist  auffallend,  dass  die  ganze  Nebelmasse,  um  Kern  und 
Facher,  bedeutend  an  Ausdehnung  zugenommen  hat.  Vom  Kerne  ausgehend 
zeigen  sich  deutlich  zwei  Strahlen,  die  fast  senkrecht  zu  einander  stehn  und  den 
Facher  in  drei  Sectoren  theilen,  von  denen  der  mittlere  merklich  helleren  Glanz 
hat,  als  die  beiden  Seitenfliigel.  Die  .  innere  Begranzung  des  linken  Seitenfliigels 
ist  sichtlich  mehr  gekriimmt,  als  die  des  rechten  Fliigels.  Die  aussere  Begranzung 
des  Halbbogens  ist  an  beiden  Seiten  noch  ziemlich  deutlich  zu  erkennen,  in  der 
Mitte  aber  verschwimmt  sie  ganz  mit  der  umgebenden  Nebelmasse.  Die  Breite 
des  dunkleren  Zwischenraums  zwischen  Facher  und  Halbbogen,  wurde  etwa  auf 
die  Halfte  der  Breite  des  Halbbogens  geschatzt,  doch  war  auch  dieser  Zwischen- 
raum  theilweise  mit  Nebel  gefiillt  und  daher  weniger  abstechend.  Die  Begranzung 
des  helleren  Halbbogens  konnte  auf  beiden  Seiten  bis  zu  den  vom  Kern  durch 
die  Facherspitzen  gezogenen  Richtungen  verfolgt  werden  und  verfloss  weiter  hin 
ganz  mit  den  hellsten  Schweiftheilen. 

Messungen  und  Schatzungen. 

19"  45m  -  -  20h  20m 
1.     Am  Kern  und  Facher. 
Durchmesser  des  Kerns  3" 

Vorangehende  Facherspitze,  Eichtung     19°,  Abstand  3r.05  =  29".7 
Nachfolgende  128°  2r.64  =  25".7 

Richtung  des  nordostlichen  Strahls        307° 
"      siidostlichen  212° 

Begranzung  des  Fachers : 

in  der  Richtung  des  nordostlichen  Strahls  2M4  =  20".8 
"     sudostlichen  r.62  =  15".8 

"Der  nordb'stliche  Strahl  ist  in  seinem  Beginn  heller  als  der  siidostliche,  sein 
Licht  fallt  jedoch  rasch  ab,  so  dass  er  nur  bis  wenig  iiber  die  Begranzung  des 
Fachers  hinausragt,  wahrend  der  andere  noch  durch  den  ganzen  helleren  Halbbogen 
hindurch  verfolgt  werden  kann  und  sich  erst  in  der  aussern  Nebelumhullung  verliert. 

2.     Am  Halbbogen. 
Aeussere  Begranzung  des  Halbbogens : 

in  der  Richtung     19°  Abstand  6U7  =  60".0 
"  "          303         «        4 .48  =  43  .6 

"  "          213          «         3 .97  =  38  .6 

"  "         155         «        4 .95  =  48 .2 
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"  In  der  Richtung  der  nachfolgcnden  Fiicherspitze,  odcr  bei  128°,  konnte  der 
Abstand  des  Halbbogens  nicht  inehr  sicher  gemessen  werden,  er  schien  etwas  grosser 
zu  sein  als  in  der  Richtung  der  vorangehenden  Spitze. 

"Bei  der    Richtung    336°  oder    156°  vom    Kern  aus,  schatzte  ich  die  Breite  der 
ganzen  Nebelmasse  auf  der  vorangehenden  Seite  =  1.6  des  Abstandes  vom   Kern 
bis  zur  aussern    Begranzung    des  Halbbogens,  auf   der  nachfolgenden  Seite  zu    2.5 
Mai  denselben    Abstand.      Hieraus    ergiebt  sich,  da  jener  Abstand  auf  den   beiden 
Seiten  respective,  nach  den  vorstehenden  Messungen,  zu  50"  und  48"  angenommen 
werden  muss,  fur  die  angegebene  Richtung  die  Ausdehnung  des  Cometen, 
auf  der  vorangehenden  Seite  zu     80" 
nachfolgenden  120" 

"  In  dem  Abstande  von  3'  wurde  die  Breite  des  Cometen  auf  6'  -  T  geschatzt. 
Von  diesen  kommen  beilaufig  1'  auf  die  dem  Schweife  vorangehende  schwache 
Nebelmasse,  1'.5  auf  den  hellsten  Theil  der  vorangehenden  Schweifhalfte,  2'  auf 
den  dunklen  Zwischenraum  und  2'.5  auf  die  nachfolgende  Schweifhalfte." 

POULKOVA.     WINNECKE.     (Pulk.  Beob.  des   Grossen   Cometen  1858,  p.  21.) 

«19h  50m  Sternz.     D  =  3".23.     2  Beob. 

"Der  Kern  scheint  der  Erinnerung  nach  beilaufig  dieselbe  Grosse  zu  haben  wie 
friiher ;  seine  Begranzung  war  fur  den  tiefen  Stand  ganz  ertraglich." 

(Ibid.,  p.  27.) 

"  19h  50m  ±  Sternz.  Nach  einem  warmen,  stiirmischen  Tage,  heiterte  es  sich 
plotzlich  von  Nordwest  auf;  der  Comet  war  schon  gut  mit  blossem  Auge  zu 
sehen,  als  die  Wolken  ihn  verliessen. 

"Innerer  Sector,    d  =  18" 'A.     2  Beob. 
Kern  bis  ausserste  Spitze  rechts  136°.5.     2  Beob. 

links         0°.l.     2      " 

"  Er  verlief  sich  nach  links  (nb'rdlich)  in  eine  lange  gebogene  Spitze  in  den 
Schweif  hinein ;  die  Lange  war  wohl  anderthalbmal  so  gross  als  der  Scheitelradius 
des  Sectors.  Nach  rechts  ist  die  Begranzung  nach  dem  Schweife  zu  ziemlich 
geradlinig.  Das  Loch  im  linken  Theile  des  Sectors  glaube  ich  noch  zu  erkennen, 
jedoch  war  es  nicht  mehr  mb'glich  vollige  Gewissheit  hieriiber  zu  erlangen. 

"  Am  Kern  zeigte  sich  da,  wo  friiher  der  nierenformige  Auswuchs  gewesen  war, 
eine  langliche  Verdichtung  und  der  ganze  Theil  des  Sectors  in  dieser  Richtung 
p  =  305\2,  2  Beob.,  war  heller  als  die  andern  Partien. 

"Aeusserer  Sector,   d'  =  34".5.     2  Beob.  schwierig. 

"Dieser  sowohl,  wie  der  innere  Sector,  waren  noch  wohl  begranzt;  die  hellere 
Zone  des  aussern  Sectors  war  aber  jetzt  nur  f  des  Abstandes  des  aussern  Randes 
vom  innern  Sector." 


• 


284  THE   GREAT    COMET   OF   1858.  [Oci.  13  -  H. 

(Ibid.,  p.  33.) 

"20"  lm  p  =  82D.13.     5  Beob." 

1858.     October  14.     (Plate  XLIX.  117-  121.) 

ANN  ARBOR.     BBUNNOW.     (Mss.') 

"  On  October  14  the  comet  was  low  when  I  observed  it,  and  the  atmosphere 
very  had.  The  upper  part  of  the  jet  seen  the  preceding  night  had  disappeared, 
while  the  one  on  the  left-hand  side  was  bent  considerably  more  backwards." 

VIENNA.     HOENSTEIN  and  WEISS.     (Annalen  der  L  L  Sternw.    Wien,  F.  III.  IX.  p.  181.) 

"Am  14  und  15  October  erschien  die  ganze  Nebelinasse  in  der  Nahe  des  Kernes 
verwaschen.  Die  helleren  und  dunkleren  Partien  gingen  allmalig  in  einander 
iiber ;  sowohl  die  f  acherartige  Ausstromung  als  auch  der  dunkle  Theil  des  Schweifes 
zwischen  den  Aesten  war  sehr  unbestimmt  begrenzt.  Dieser  letztere  Eaum  schien 
sich  von  Tag  zu  Tag  mehr  mit  Lichtmaterie  zu  fvillen,  so  dass  er  am  16  October 
selbst  in  der  Nahe  des  Kernes  von  den  helleren  Schweifpartien  nur  wenig  mehr 
unterschieden  war.  An  letzterem  Tage  schien  links  von  der  Schweifaxe  die  grosste 
Helligkeit  des  Fachers.  Bei  starkerer  Vergrosserung  zeigten  sich  in  diesem  Theile 
zwei  helle  Streifen  oder  Ausstromungen  aus  dem  Kerne,  die  unter  einem  Winkel 
von  etwa  30  Grader  gegen  einander  geneigt  waren.  Der  Facher  war  weniger 
weit  geoffnet  als  an  den  vorhergehenden  Tagen,  er  umfasste  einen  Winkel  von 
215  bis  225  Graden  am  Kerne." 

MUNICH.     LAMONT.     (Jahresbericht  der  L  St.  lei  Mtinchen,  p.  19.) 

"  Die  merkwiirdigste  Gestalt  zeigte  der  Kopf  am  14  Oct.  Fig.  .  .  (Plate  XLIX. 
118).  Vom  Kerne  traten  die  zwei  im  Gerippe  Fig.  .  .  (Plate  XLIX.  119)  an- 
gezeigten  Hauptstrome  c  d  und  c  e  heraus,  wovon  der  erstere  starker,  der  zweite 
etwas  schwacher  war :  beide  reichten  bis  zu  der  parabolischen  Begrenzung.  Aus- 
serdem  war  besonders  bemerklich  die  breite  Stromung  cfg,  welche  sich  gegen  die 
Spitze  g  verlor.  Der  Umriss  der  aussern  Kopf hiille  hlk  war  kaum  wahrnehmbar." 

DORP  AT.     MADLER.     (Beol.  der  Kaiserl.  Sternw.  Dorpat,  XV.  p.  50.) 

"  Die  Ausstrahlung  ward  zuerst  gesehen  18h  59m  ;  und  einige  Minuten  spater  war 
sie  messbar.  Das  Licht  derselben  schien  nicht  ganz  gleichformig,  namentlich  im 
W.  heller,  allein  bestimmte  Gestalten  waren  bei  dem  tiefen  Stande  nicht  mehr 
erkennbar. 

Richtung       19h    3m  .       .  236°  40'.7  19h  llm  .       .  237°  53'.5 

Halbmesser  19    17         .         21".351  19    25         .         21".773 

Richtung  des  Schweifes  19    42     .       .     77°  15'.3 

"  Vom  Schweife  erschien  zuerst  die  um  den  Scheitel  der  Parabel  herumliegende 
hellste  Parthie  19"  26m;  10  Minuten  spater  auch  das  Uebrige." 
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GENEVA.     PLAXTAMOUR.     (Note  tttr  la  Comete  de  Donali,  p.  9.) 

"  Le  14  octobre,  1'apparence  de  la  comete  n'a  pas  change  notablement  depuis  la 
veille :  a  5  heures  30  minutes  du  eoir,  le  fond  du  ciel  etant  encore  assez  eclaire 
par  le  crepuscule  pour  que  1'etoile  de  7"  grandeur  Weisse  XV.,  1150,  qui  a  servi 
plus  tard  pour  les  comparaisons,  ne  fut  pas  encore  visible,  1'espace  sombre  derriere 
le  noyau  m'a  paru  plus  obscur  que  le  fond  du  ciel.  Cette  region  obscure  remon- 
tait  encore  plus  que  la  veille  des  deux  cotes  du  noyau,  de  facon  que  1'enveloppe 
circulaire  n'etait  visible  que  sur  une  etendue  notablement  moindre  que  180°.  Les 
mesures  ont  donne  pour  le  diametre  du  noyau  11".5  et  pour  celui  de  1'enveloppe 
circulaire  52".0." 

VIENNA.     SCHMIDT.     (Mss.)     (For  notation,  see  Oct.  4.) 

« 5"  58m5  r  =  31.65  10  Beob. 

6  24.7  37.53  10     " 

6  49.3  42.42  10      « 

Abstand  der  kleinen  Wolke  v*.  Kern. 

6h  7m.3  g  =  19".12  10  Beob." 

COLLBGIO  ROMANO.     SECCHI.     (Mem.  delF  Osserv.  del  Coll.  Romano,  1859,  p.  14.) 

"II  14  la  cometa  avea  il  nucleo  di  6".4.  La  posizione  della  coda  era  87°.0.  II 
raggio  del  ventaglio  39".4.  Sicche  il  nucleo  era  molto  cambiato  di  volume ;  assai 
deciso  nella  parte  verso  la  coda  e  confuso  dalla  parte  opposta." 

1858.     October  15.      (Plates   XLm.  and   XLIX.   122-127.) 

A  new  envelope  of  a  remarkable  form  had  appeared.  This  and  the  prevailing 
brightness  on  the  left  side  of  the  head  are  the  principal  features  of  interest. 

OBSERVATORY  OF  HARVARD   COLLEGE.     G.  P.  BOND. 

"  A  new  envelope,  F,  has  formed,  or  is  forming ;  it  lies  altogether  excentrically 
on  the  north  side  of  the  nucleus ;  outside  of  it  is  a  darker  space  bordering  it. 
Three  envelopes  are  now  visible,  besides  the  external  haze.  The  following  measure- 
ments were  made :  — 

Transverse  diameter  of  E,  in  the  direction  e  e",         .         .         .         .         68"..9 
Distance  from  the  lower  edge  of  nucleus  to  the  vertex  of  F,  in 

the  direction  of  the  axis  of  the  tail, 13".0 

Angle  of  position  of  dark  stripe,        ......       90°  20' 

longest  diameter  of  F  from  the  nucleus,  p  -\-  276° 

u  The  brightest  part  of  the  envelope  is  now  decidedly  on  the  north  preceding 
side.  The  nucleus  is  very  bright,  and  to  the  naked  eye  appears  as  a  star  of 
the  3d  magnitude.  The  dark  interval  between  F  and  E,  and  between  E  and  D, 
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has,  as  usual,  a  decided  filling  in    of  light   in  the  direction   south   preceding  from 
the  nucleus." 

CAMBRIDGE,  ENG.     BREEN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  17.) 
"  According  to  the  sketches,  the  near  envelope  was  broader,  and  more  depressed  to- 
wards the  tail  on  the  left  side  than  on  the  right  side.     The  arch  was  marked  at  about 
the  same  distance  from  the  nucleus  as  before.     '  The  comet  had  now  much  faded.' " 

PARIS.     CHACORNAC.     (Bulletin   Obs.  Imp.  de  Paris.) 

"  La  huitieme  enveloppe  est  sortie  du  noya.u.  Hier  elle  avait  une  apparence 
de  spirale  bien  marquee ;  son  diametre  perpendiculaire  a  1'axe  de  la  queue  etait 
de  23".99  et  le  plus  petit  rayon  vecteur  6".99. 

"  L'excentricite  a  done  augmente  dans  le  sens  que  j'ai  signale  des  le  8  octobre 
pour  la  7i6me  enveloppe,  au  point  d'etre  pour  la  huitieme,  superieure  au  double 
du  plus  petit  rayon  vecteur.  Le  rayon  vecteur  parallele  a  1'axe  de  la  queue 
etait  de  11".75." 

CAMBRIDGE,  ENG.  CHALLIS.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  20.) 
"The  length  of  the  radius  of  the  exterior  arch  in  a  direction  inclined  from  its 
vertex  by  about  65°  was  found  by  measurement  to  be  4r  of  the  micrometer, 
or  35".  '  The  coma  was  distributed  very  unsymnietrically  about  the  nucleus,  being 
much  more  apparent  on  the  lower,  or  northern  side,  than  on  the  other.  It  was 
too  faint  on  the  latter  side  for  measurement  of  the  radius  of  the  arch;  there  was 
a  good  deal  of  daylight.  The  boundary  of  the  interior  envelope  was  very  definite ; 
that  of  the  •  exterior  arch  very  indistinct  and  uncertain.  The  radius  of  the  former 
on  the  apparent  lower  side  was  about  one  third  that  of  the  other,  or  12".'  The  nu- 
cleus and  attached  envelope  presented  in  the  sketch  (Plate  XLIX.  124)  the  form 
of  an  inverted  comma.  The  interior  boundaries  of  the  two  streams  of  the  tail 
were  confused,  the  comma  spreading  over  the  intermediate  space.  By  measure- 
ment with  a  position-circle  the  axis  of  the  tail  was  inclined  northward  from  the 
equatorial  direction  by  4°." 

FLORENCE.     DONATI.     (Bulletin   Obs.  Imp.  de  Paris.) 

"Le  15,  on  ne  voyait  plus  1' aureole  du  13;  mais  le  noyau  paraissait  entoure 
d'un  halo.  Le  noyau  perd  de  plus  en  plus  de  sa  nettete,  et  avec  les  forts  gros- 
sissements,  ses  bords  disparaissent  presque  entierement.  Son  diametre  est  de  4".5." 

CHRISTIANIA.     FEARNLET.     (Astron.  Nachrichten,  1242,  p.  275.) 

"Zuletzt  habe  ich  am  15teQ  Oct.  in  heller  Dammerung  und  bei  tiefem  Stande 
nur  einen  [Enveloppen]  gesehen  (Rad.  =  37"),  welchen  ich  mit  dem  inneren  vom 
9ten  Oct.  fur  identisch  halte." 
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BRESLAD.     GALLE.     (A$tron.  Nachrichten,  1197,  p.  41.) 

"Der  vom  Kern  ausgehende  Facher  oder  Biischel  schien  mit  seiner  Centrallinie 
nicht  genau  das  Schweif-Conoid  zu  halbiren,  sondern  niiher  der  Richtung  des  brei- 
teren  Zweiges  (rechts  im  F.)  sich  anzuschliessen." 

GREENWICH.     MAIN.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  14.) 

"  The  outer  parabolic  disk  much  in  the  same  state  as  on  Oct.  11,  but  a  con- 
siderable change  has  taken  place  with  respect  to  the  inner  one.  The  nucleus  is 
seen  at  the  apparent  right-hand  extremity  of  the  inner  disk,  which  appears  to  be 
thrown  off  from  it  towards  the  left  in  a  kind  of  jet.  The  shadow  beneath  the 
nucleus  is  not  very  strong.  The  envelope  is  seen  to  extend  beyond  the  outer 
disk,  excepting  immediately  at  the  extremity  of  the  parabola." 

(Ibid.,  p.  15.) 

"Distance  of  bright  point  to  outer  edge  of  outer  annulus  (2  measures) 

[in  the  direction  of  the  axis  of  the  envelope]  =  34". 

Inclination  of  axis  of  the  envelope  to  the  meridian        .         =   90°  to  the  east." 

OBSERVATORY  OF  HAMILTON  COLLEGE,  CLINTON,  N.  Y.     C.  H.  F.  PETERS.     (Ms.) 

"  There  is  only  one  corona  this  evening,  extending  over  two  thirds  of  the  pe- 
riphery, its  right  flank  hanging  down  like  a  long  sack.  This  portion  is  extremely 
dim,  a  bright  ray,  originating  from  the  nucleus,  and  not  directed  exactly  towards 
the  apex,  but  deflected  a  little  to  the  left,  dividing  it  from  the  left  flank.  The 
latter  shows  a  remarkable  indentation,  which  below  is  bordered  by  a  very  bright 
ray,  coming  in  a  spiral  form,  almost  like  a  horn,  from  the  front  of  the  nucleus. 
The  coma  is  remarkably  thin  and  narrow  this  evening.  The  tail  shows  a  milky 
light,  its  envelope  rather  a  uniform  brightness.  The  shadow  of  the  nucleus  is  very 
distinct,  and  is  traced  for  more  than  half  a  degree  without  any  effort ;  its  deviation 
to  the  right  from  the  axis  of  the  tail  is  striking." 

GENEVA.     PLANTAMOUK.     (Note  sur  la  Comele  de  Donati,  p.  9.) 

"Le  15  octobre,  &  6  heures  du  soir,  la  region  obscure  derriere  le  noyau  s'etend 
encore  plus  que  le  14,  mais  elle  presente  d'un  cote  (£  gauche  en  apparence  dans 
la  lunette  astronomique)  une  entaille,  comme  si  un  rayon  lummeux  penetrait  dans 
cet  espace  sombre.  Diametre  du  noyau  10". 0." 

VIENNA.     SCHMIDT.     (Mss.~)     (For  the  notation,  see  Oct.  4.) 

6  49*8     /  =  33.18     10  Beob. 
6  8.3         39.90     10   « 
6  33.2         40.61     10   " 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  del?   Osserv.  del  Coll.  Romano,  1859,  p.  14.) 

"Le  apparenze  della  sera  del  giorno  15  sono  le  piu  importanti  di  tutta  1'  appa- 
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rizione,  perche  danno  molto  lume  sulle  osservazioni  antiche.  Comparve  questa 
sera  fornita  di  una  specie  di  raggio  a  virgola  come  se  uno  dei  due  raggi  che  si 
vedeano  prima  si  fosse  torto  a  spira.  Piccola  da  principio  e  molto  aperta  questa 
appendice  spirale,  si~ando  sempre  ingrandendo  e  allungando  fino  ai  22  ottobre,  in 
cui  parea  la  sua  punta  quasi  prossima  a  toccare  il  nucleo  per  richiudersi." 

1858.     October  16.     (Plate  XLIX.  128-130.) 

CAMBRIDGE,  ENG.     CHALLIS.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  20.) 

"  The  comet  had  nearly  the  same  appearance  as  on  the  preceding  evening ;  the 
comma  form  of  the  brightest  part  was  seen  in  sfrong  daylight ;  the  boundary  of  the 
arch  was  still  visible  on  the  apparent  lower  side.  By  estimation  from  the  teeth  of 
the  comb,  its  radius  transverse  to  the  axis  was  4r.7  or  41".  According  to  a  drawing 
(Plate  XLIX.  129)  the  radius  of  the  brighter  part  was  three  sevenths  of  this  meas- 
ure, or  about  18".  The  axis  of  the  tail  was  nearly  in  the  equatorial  direction." 

GREENWICH.     CHRISTY.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  15.) 

"  The  nucleus  is  in  the  same  position  as  last  evening,  but  appears  less  circular 
than  hitherto.  The  peak,  or  vertex  of  the  parabolic  shadow,  seems,  —  as  far  as 
the  excessive  faintness  of  the  comet  admits  of  correct  observation,  —  to  issue  from 
the  centre  of  the  disk  in  which  the  nucleus  is  eccentrically  situated.  The  outer 
parabola  of  light  is  ill  defined 

"Distance  of  bright  point  to  outer  edge  of  the  inner  disk  (2  measures) 

[in  the  direction  of  the  axis  of  the  envelope]  =  16". 

Inclination  of  axis  of  the  envelope  to  the  meridian         .         =  93°  to  the  east." 

FLORENCE.     DONATI.     (Bulletin    Obs.  Imp.  de  Paris.) 

"Le  16  octobre,  le  noyau  mal  defini  parait  entourfe  d'une  atmosphere  lumineuse, 
se  terminant  du  cote  ouest  en  une  espece  de  virgule.  Vient  ensuite  une  seconde 
aureole  tres-claire  du  cote  ouest,  et  presque  invisible  a  Test.  —  Rayon  longitudinal 
de  cette  aureole,  10".25.  —  Rayon  transversal  du  cote  ouest  18".2.  —  Le  rayon 
transversal  du  cote  est  ne  pent  pas  etre  mesure  par  suite  de  1'incertitude  du 
contour  de  1'aureole  de  ce  cote-la." 

MARKREE.     GRAHAM.     (Obs.  of  Donates   Comet  1858,  Marlree,  p.  13.) 

"We  had  the  very  low  altitude  of  the  comet,  twilight,  and  moonlight,  to  con- 
tend with.  The  nucleus  seemed  to  flare  off  obliquely  to  the  line  of  the  axis,  to 
the  W.,  and  then  to  be  twisted  northward  in  a  spiral,  as  if  met  by  a  current,  or 
some  repelling  force,  coming  from  the  direction  of  the  sun.  The  lopping  off  of 
the  cusp  of  the  coma  on  the  eastern  (or  following)  side  of  the  nucleus  was  more 
marked  than  on  former  nights ;  this  may  have  proceeded  from  the  fainter  light 
being  obliterated  by  the  strong  moonlight.  The  succeeding  envelope  exhibited 


OCT.  16.]  NUCLEUS   AND   ENVELOPES.  289 

• 

nothing  peculiar,  except  that  it  seemed  thicker  to  the  left,  and  was  flattened  in 
a  line  making  an  angle  of  60°,  to  the  right,  with  the  axis  of  the  tail.  The  flaring 
out  of  the  light,  and  its  sickle-shaped  twist,  were  remarked  by  Mr.  Cooper  and 
myself  independently.  Mr.  Cooper  also  observed  that  the  tail  seemed  to  diverge 
at  a  greater  angle  than  on  former  nights ;  this  he  noticed  first  with  an  opera- 
glass,  and  found  that  the  telescope  confirmed  his  impression." 

LEYDEN.     HOEK.     (Aslron.  Nachrichten,  118C,  p.  160.) 

"Am  IG*"  Oct.  hatte  der  Lichtsector  fast  dieselbe  Form,  wie  bei  dem  Hallcy'schen 
Cometen  am  81"  Oct.  1835  nach  Bcsscl.  (Astr.  Naehr.  No.  300,  301,  und  302.)" 

MUNICH.     LAMONT.     (Ja/tresbericfit  der.  k.  Si.  bei  Munchen,  p.  19.) 

"  Am  16  Oct.  sah  ich  den  Kometen  nochmals ;  er  hatte  die  Gestalt  Fig.  .  .  (Plate 
XLIX.  130.)  Der  schwachere  Strom  ce  Fig.  .  .  (Plate  XL1X.  119)  war  verschwun- 
den,  den  starkern  Strom  c  d  konnte  man  bis  gegen  die  parabolische  Begrenzung  hin 
verfolgen,  obwohl  er  in  grosserer  Entfernung  vom  Kern  fast  verschwindend  war. 
Der  Eaum  e  f  g  hatte  sich  nach  alien  Richtungen  weiter  ausgebreitet.  Abgesehen 
von  der  verlangerten  Stromung  f  d  konnte  man  den  Raum  cfg  und  die  rechts  von 
cf  befindliche  Lichtmasse  als  einen  neu  sich  entwickelnden  paraboliscken  Kopf  be- 
trachten.  Ich  muss  indessen  bemerken  dass  erstens  die  genau  parabolische  Figur 
fehlte,  ausserdem  diese  neue  Parabel  nicht  ganz  parallel  mit  der  Begrenzung  dine 
des  aussern  Kopfes  war.  Unwahrscheinlich  ist  es  mir  aber  keineswegs,  dass  zuletzt 
hier  ein  neuer  Kopf  sich  nach  und  nach  zu  regelmassiger  Gestalt  ausgebildet 
haben  mag,  besonders  desshalb,  weil  am  18  Oct.,  wo  der  Komet  das  Ansehen 
Fig.  .  .  (Plate  XLIX.  135)  darbot,  der  Lichtbogen  fd  Fig.  .  .  (Plate  XLIX.  119) 
verschwunden  war  und  die  zun'achst  am  Kerne  befindliche  Dunstmasse  eine  schar- 
fere  und  der  Parabel  sich  mehr  annahernde  Grenzlinie  erhalten  hatte.  Man  wurde 
hiernach  annehmen  mussen,  dass  der  Dunst  in  ungeformter  Masse  sich  entwickelt 
und  erst  mit  der  Zeit  die  regelmassige  Gestaltung  zu  Stande  kommt." 

ALTONA.     PAPE.     (Astron.  Nachrichten,  1172,  p.  319.) 

"Der  letzte  Abend,  an  welchem  ich  den  Cometen  sah,  war  der  des  1C1*"  Octbr. 
5h  40m  war  in  heller  Dammerung  nur  der  Kern  und  die  Ausstromung  sichtbar. 
Die  Figur  der  Ausstromung  war  unregelmassig,  die  Begrenzung  am  Scheitel  sehr 
verwaschen,  der  Winkel,  welchen  die  Rander  am  Kern  einschlossen,  betrug  etwa 
100°,  der  Scheitelradius  vielleicht  15" -20".  Bei  hereinbrechender  Dunkelheit  ver- 
hinderte  der  tiefe  Stand  des  Cometen  die  genauere  Betrachtung.  Ich  glaubte  nur 
noch  wahrzunehmen,  dass  die  dunkle  Zone  zwischen  den  Schweifasten  beinahe 
verschwunden  war.  Vier  Einstellungen  ergaben  den  Pos.-Winkel  der  Ausstromung 
urn  5h  40m  =  300°.15." 

37 
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(Ibid.,  1173,  p.  327.) 

"  Ich  will  hier  gleich  noch  eine  weitere  auffallende  Aehnlichkeit  erwiihnen,  die 
bei  der  Figur  der  Ausstromung  beider  Cometen  Statt  fand  und  einer  weitern 
Untersuchung  werth  ist.  Zur  Zeit  der  ersten  Entwickelung  der  Ausstromung  war 
dieselbe  in  der  Richtung  gegen  den  Scheitel  der  Coma  verwaschen,  der  Anblick 
war  der  einer  unmittelbaren  Ausstromung  vom  Kern  aus  in  die  Coma  und  dann 
mit  veranderter  Richtung  in  den  Schweif.  So  sah  ich  die  Ausstromung  noch 
Septbr.  22.  Am  28  Septbr.  hatte  sich  dagegen  der  scharf  begrenzte  Sector  ge- 
bildet,  den  andere  Astronomen  schon  einige  Tage  fruher  gesehen  haben  und  den 
ich  jedoch  nicht  mit  gleicher  Scharfe  der  Begrenzung,  bis  zum  12  Octbr.  mit 
Sicherheit  wahrgenommen  habe.  Die  Vergleichung  der  Werthe  des  Halbmessers 
dieses  Sectors  an  verschiedenen  Tagen  zeigt  nun,  dass  vom  1  bis  etwa  zum  10 
Octbr.  eine  bestandige  Zunahme  derselben  stattgefunden  hat  (die  sich  nicht  durch 
die  allmalige  Annaherung  des  Cometen  zur  Erde  allein  erklart)  so  dass  der  Halb- 
messer  am  9  oder  10  Octbr.  etwa  doppelt  so  gross  war  als  am  1  Octbr." 

MADRAS.     POWELL.     {Monthly  Notices  Royal  Astr.   Sac.,  Vol.  XIX.  p.   65.) 

"  Nucleus  large  and  diffused ;    the    convex  or  (now)    southern   side  of   envelope 

brighter  than  the  other,  the  light  in  it  appearing  to   diminish  more  abruptly,  and 

so  to  form  a  greater  contrast  with  the  ground  of  the  sky." 
VIENNA.     SCHMIDT.     (Mss.)     (For  the  notation,  see  Oct.  4.) 

5"  46.3  /  =  35.06  10  Beob. 


6  14.1 
6  35.0 


40.40 
41.64 


10 
10 


COLLEGIO  ROMANO.     SECCHI.     (Mem.  del?   Osserv.  del  Coll.  Romano,  1859,  p.  15.) 

"II  16  ottobre  il  nucleo  era  di  5".6 ;  ed  era  assai  eccentrico  alia  virgola  spirale. 
Prendendo  per  maggior  chiarezza  le  indicazioni  dalla  figura  qui  sotto  si  ebbero 
le  seguenti  misure  alle  ore  6.  pom.  Raggio  xy  dell'  aureola  cioe  dal  lembo  del 
nucleo  che  resta  piCi  verso  la  coda  fino  al  lembo  della  virgola  opposto  alia  dire- 
zione  della  coda  stessa  15".00.  Diametro  x  I  cioe  massima  distanza  della  punta 
della  virgola  al  lembo  dell'  altra  parte  26".12.  Direzione  x  I  suo  angolo  di  pc- 
sizione  352°.8." 

1858.     October  17.     (Plate  XLIX.  131  -  133.) 

HADDENHAM.     DAWES.     (Monthly  Notices  Royal  Astr.   Soc.,  Vol.  XIX.  p.  91.) 
"6"  18m.     The  comet  is   dim    and    hazy,    but   a    marked    peculiarity    was   imme- 
diately observed  in  the    head.     The   nucleus  is    very   eccentric    (towards    the  orbital 
preceding  side)  with  respect  to  the  inner  arch ;  and  also,  though  not  so  strikingly, 
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with  respect  to  the  outer  arch.  The  inner  arch  is  much  smaller  than  that  seen 
on  the  llth.  Scarcely  any  tail  is  visible  in  the  strong  twilight  and  so  near  the 
horizon.  A  bank  of  clouds  soon  covered  that  part  of  the  sky,  and  the  weather 
did  not  subsequently  permit  the  comet  to  be  seen  at  all." 

NEUCHATEL.    JEANJAQUET.     (Souvenirs  de  la  Comete  de  1858,  p.  19.) 

"  Pris  dans  son  ensemble,  le  noyau  peut  avoir  encore  autant  d'eclat  qu'une  etoile 
de  3"  grandeur. 

"Les  bords,  vu  1'obscurite  mediane,  sont  toujours  la  partie  la  plus  eclairee  de 
1'appendice." 

OBSERVATORY  OF  HAMILTON  COLLEGE,  CLINTON,  N.  T.  C.  H.  F.  PETERS.  (Mss.) 
"  Hazy  sky.  The  spiral  ray  of  Oct.  15  has  now  clearly  expanded  to  form  part 
of  an  inner  corona ;  the  indentation  has  been  pressed  farther  off,  remaining  be- 
tween the  two  coronas.  The  surface  of  the  inner  corona  is  brightest  between  the 
nucleus  and  apex ;  its  flank  to  the  right  is  very  dim,  and  has  only  half  the  width 
of  that  to  the  left.  The  outline  of  the  outer  corona  is  very  well  defined,  and 
shows  the  corona  to  have  burst  It  forms  a  semicircle,  and  continues  in  a  tan- 
gential direction  (especially  to  the  left),  joining  with  the  tail.  The  tail  appears 
pretty  bright  at  the  edges,  and  its  breadth  at  the  distance  of  15  minutes  from 
the  nucleus  is  estimated  to  be  10  minutes.  The  nucleus  appears  rather  well 
rounded,  its  shadow  not  visible,  probably  on  account  of  the  haze  near  the  ho- 
rizon." 

VIENNA.     SCHMIDT.     (Mss.)     (For  the  notation,  see  Oct.  4.) 

5h50m5  ;•'  =  16.44  10  Beob. 

5  59.8  17.28  10      « 

6  7.4  19.00  10      « 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  deW  Osserv.  del  Coll.  Romano,  1859,  p.  15.) 

"  Continua  la  figura  spirale,  6  diminuito  il  nucleo,  ed  e  cresciuta  1'  aureola. 

Diametro  del  nucleo,  =  5.84 

Raggio  xy  (di  ieri),     ...  .     =  21.12 

Raggio  xl,  =  34.20 

Raggio  x  a,  .         .         .         .         .  .     =  10.40 

Diametro  a  b, =  39.20 

"La  coda  della  virgola  e  opposta  a  Venere. 

Direzione  a  I, =  359°.38." 

In  the  above  notation,  x  represents  the  nucleus,  y  the  vertex,  a  the  right-hand 
edge  of  the  spiral,  and  I  its  lowest  point  on  the  left. 
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1858.     October  18.     (Plate  XLIX.  134-136.) 
OBSERVATORT  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"The  new  envelope,  F,  of  the  15th  has  extended  itself  to  the  right  of  the 
nucleus,  and  assumed  more  nearly  the  normal  shape.  Its  outer  boundary  is  well 
marked  on  the  north  preceding  side,  there  being  a  comparatively  dark  interval 
just  outside  of  it.  Under  good  definition  the  nucleus  appears  quite  small  and 
pointed  and  is  3"  in  diameter,  with  bright  rays,  especially  one  nearly  towards  the 
vertex  of  F.  Three  envelopes  are  seen  besides  the  external  haze. 

"The   left  branch  of  the    tail   is    decidedly  the   brighter.      The    dark    stripe   in 
the  axis  is  scarcely  to  be  distinguished." 
The  following  measurements  were '  made : 

Breadth  of  the  envelope  F, 33".2 

Nucleus  to  /,  vertex  of  F, 14.8 

Transverse  diameter  of  E, .    72.8 

Nucleus  to  e,  vertex  of  E, 33.3 

Angle  of  position  of  tail, 97°  35' 

taken  with  difficulty  through  clouds. 

A  comparatively  dark  region  or  opening  in  F  may  be  discerned  in  the  angle 
of  position  =  p  -f-  236°  0'. 

COLLEGIO  EOMANO.     SECCHi.     (Mem.  deff   Osserv.  del  Coll.  Romano,  1859,  p.  15.) 
"Raggio  xy,  =  23".13 

Diametro  a  b,  .         .         .         .     =  41". 74 
Posizione  x  b,        .         .         .         =     4°  8' 

"Le  nubi  impedirono  le  altre  misure,  ma  la  distanza  del  nucleo  alia  punta  della 
virgola  era  maggiore  di  ieri  sera.  La  figura  (Plate  XLIX.  136)  questa  sera  e  fede- 
lissima  e  magnifica.  Da  alcuni  giorni  il  ventaglio  o  alone  grande  che  inviluppa 
la  cometa  e  la  virgola  ha  perduto  molto  della  sua  precisa  terminazione,  £  molto 
sfumato  ma  sussiste." 

1858.     October  19.     (Plates  XLV.  and  XLIX.  137,  138.) 

OBSERVATORY  OP  HARVARD  COLLEGE.     G.  P.  BOND. 

"  The  outline  of  the  last-formed  envelope,  F,  is  much  more  regular  than  it  has 
hitherto  been,  but  it  is  still  eccentrically  placed ;  the  vertex,  however,  is  nearly  in 
a  line  with  the  axis  of  the  tail.  There  is  a  ray  in  it  as  indicated  in  the  figure. 
(Plate  XLV.)  Outside  of  it  the  darkest  part  of  the  division  between  it  and  E  is 
close  to  its  northern  edge.  The  outlines  of  both  E  and  F  are  best  seen  on  their 
north  sides.  No  difference  in  the  brightness  of  the  two  sides  of  the  tail  is  noticeable. 
The  nucleus  is  brighter,  as  if  preparing  for  throwing  off  another  envelope.  It  was 
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found  to   be  far  brighter  than  the  stars  B.  A.  C.  5633,  5709,  or  5711,  which  were 
compared  with  it  at  the  same  altitude.     It  must  be  of  the  5th  magnitude,  exclud- 
ing the  envelopes.     To  the  naked  eye  it  is  equal  to  a  star  of  the  3d  magnitude. 
"  In  the  finder  the  tail  looks  much  more  compressed  towards  the  axis  than  usual, 
being  only  6'  wide  at  50'  from  the  nucleus,  the   outlines  being  nearly  parallel  at 
15'.     In  the  great  refractor,  its  breadth  at  12'  from  the  nucleus  is  5'." 
The  following  measurements  were  taken :  — 

Nucleus  to  /',  vertex  of  F, 17.'9 

/,          "         E, 36.4 

The  outline  at  e'  is  very  faint. 

Longest  transverse  diameter  of  F,  in  a  direction  inclined  70°  to  the 

axis  of  the  tail,    .         .         .         .       .-.        .         .         .         .         .    =  42.0 

Of  this,  about  28"  is  the  distance  of  the  nucleus  from  the  north  fol- 
lowing side  of  F,  and  the  remainder,  viz.  14",  its  distance  from  the 
north  preceding  side. 

Diameter  of  the  nucleus, 3.0 

Angle  of  position  of  the  tail,    .......     102°  35' 

FLORENCE.     DONATI.     (Bulletin  Obs.  Imp.  de  Paris.) 

"  D'apres  1'ensemble  de  toutes  ces  observations,  je  crois  qu'on  ne  saurait  mettre 
en  doute  que  le  soleil  n'ait  successivement  detache  de  la  matiere  de  la  tete  de 
la  Comete,  laquelle  matiere  s'est  ensuite  dispersee  en  allant  constituer  la  cheve- 
lure  et  la  queue." 

(Ibid.) 

"M.  le  Prof.  Govi,  qui  a  observe,  lui  aussi,  la  Comete  depuis  le  27  septembre, 
et  qui  a  adresse  ses  observations  a  M.  Babinet,  a  constate  d'abord  la  polarisation 
de  la  lumiere  cometaire,  en  confirmation  de  ce  qu'avait  vu  Arago  en  1835  sur 
la  Comete  de  Halley;  puis  il  a  determine  la  position  du  plan  de  polarisation  de 
cette  lumiere,  dont  la  trace  coincidait  sensiblement  avec  1'axe  de  la  queue. 
Cette  coincidence  s'est  maintenue  jusqu'au  16  octobre,  jour  apres  lequel  la  Co- 
mete n'a  plus  etc  observee  a  cause  du  mauvais  temps.  Cette  position  du  plan 
de  polarisation,  rapportee  a  la  position  du  soleil,  ne  laisse  plus  aucun  doute  sur 
la  provenance  de  la  partie  la  plus  considerable  de  la  lumiere  de  la  Comete." 

COLLEGIO  ROMANO.     SECCHI.     (Mem.  deW  Osserv.  del  CoH.  Romano,  1859,  p.  15.) 

.  "La  coda  della  virgola  e  cresciuta  e  pare  che  si  pieghi  da  una  parte,  cioe 
verso  Est  appar.  H  ventaglio  o  nimbo  grande  e  sparito  o  per  meglio  dire  si 
confonde  colla  chioma.  L'  aria  era  cosi  squisita  questa  sera  che  si  pote  osser- 
vare  la  luna  presso  1'  orizzonte  coll'  ingrandimento  1500,  e  distinguervi  le  strie 
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[Oci.  19-23. 


del  crateri.  Quindi  il  disegno  (Plate  XLIX.  138)  merita  fede.  Nelle  seguenti  sere 
fino  ai  22  non  si  presero  misure  ma  solo  i  disegni.  Si  osservo  in  queste  ultime 
sere  un  colore  piu  rossastro  di  prirna  che  divenne  assai  pronunciato  quando  la 
cometa  giunse  presso  Venere." 

1858.     October  20.     (Plates  XLVI.  and  XLIX.  139.) 

OBSERVATORY  OF  HARVARD  COLLEGE.     G.  P.  BOND. 

"I  have  little  doubt  that  a  new  envelope,  G,  is  forming,  as  on  the  15th,  by  a 
projection  from  the  north  side  of  the  nucleus,  but  the  comet  is  so  near  the  horizon 
that  it  is  difficult  to  observe.  The  brightest  part  of  the  head  of  the  comet  is 
on  the  preceding  side  of  a  line  in  the  angle  of  position  10°  5'. 

"  It  is  decidedly  brightest  on  the  north  side.  The  transverse  diameter  of  F,  in 
the  angle  of  position  37°,  to  which  the  outline  may  be  traced  with  pretty  decided 
light,  is  100"." 

1858.    October  21. 

Rio  DE  JANEIRO.     LIAIS.     (Comptes  Eendus,  Vol.  XLVIII.  p.  625.) 

"A  partir  du  21  octobre  la  comete  a  presente  une  uniformite  tres  grande  dans 
1'intensite  de  la  lumiere  de  sa  queue,  qui  s'afFaiblissait  seulement  sur  les  bords ; 
cette  queue  et  la  nebulosite  formaient  par  leur  ensemble  une  sorte  de  paraboloide 
sans  qu'on  distinguat  aucune  limite  entre  ces  deux  parties  de  la  comete.  Le 
noyau  n'avait  pas  un  aspect  planetaire  et  s'eloignait  de  plus  en  plus  de  cet  aspect 
a  mesure  qu'on  forcait  le  grossissement 

"Le  21  octobre  le  noyau  de  la  comete  a  paru  dans  le  crepuscule,  en  meme 
temps  que  les  etoiles  de  la  queue  du  Scorpion." 

1858.    October  22.    (Plate  XLIX.  140.) 

COLLEGIO  ROMANO.     SECCIII.     (Mem.  deW  Osserv.  del  Coll.  Romano,  1859,  p.  15.) 
"  Mancano  le  misure,  ma  la  coda  della  virgola  pare  ripiegarsi  per  venire  a  ritro- 
vare  il  nucleo." 

1858.    October  23.    (Plate  XLIX.  141.) 

The  following  description  shows  that  the  envelope  G,  suspected  on  the  20th, 
was  now  unmistakably  developed  in  a  form  quite  similar  to  that  of  F  and 
several  others  at  earlier  dates. 

CAPE  OF  GOOD  HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  72.) 
"The  comet's  head   when  viewed  with  the  ordinary  observing  power  (126)  'ap- 
pears   to    consist  of   two    concentric    luminous    envelopes    nearly   surrounding   the 
nucleus    on  the  side  next  the  sun.      The   nucleus,    which  is   a    bright    disk   4"  in 
diameter,  is   situated  at  the    apex  of  a    sector  of  less  intense  light   of  somewhat 
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this  form.     (Plate  XLIX.  141.)     The  sector  and  envelopes  are  separated  from  each 
other   by   tolerably  clearly  marked  dark  bands.     The  exterior  envelope  is  fainter 
and  traced  with   less   distinctness    than   the   interior  envelope,  and  its  light   soon 
becomes  blended  with  the  general  nebulosity  of  the  head. 

"A  few  measures  of  the  head  were  taken  this   evening,  but  they  are  not  very 
accurate,  as  the  '  Flat-wire '  micrometer  is  not  well  adapted  for  the  purpose. 
Distance  of  nucleus  -from  the  vertex  of  the  head  of  comet,       .     156" 
Breadth  of  head  through  the  nucleus,     .....         165 

Nucleus  to  vertex  of  sector,         .......       15 

Breadth  of  sector, 23." 

1858.    October  25. 

BERGANTIN  DE  GUERRA  "  ANCUD."  LAMBATEQUE  TO  VALPARAISO.     COSTA  AND  GUNDIAN.     (Astron. 
Nachrichten,  1182,  p.  93.) 

"  El  nucleo  del  cometa  se  presentaba  con  el  esplendor  de  una  estrella  de  tercera 
magnitud ;  la  cola  mas  brillante   que  la  parte  adyacente   de  la  vialactea." 
CAPE  OP  GOOD  HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  72.) 
«  Diameter  of  nucleus  4".5."  , 

1858.    October  26. 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  65.) 

"Envelope  evident,  but  very  faint;  nucleus  large,  ragged,  and  indistinct." 

1858.    October  27. 

MADRAS.     POWELL.     (Monthly  Notices  Royal  Astr.  Soc^  Vol.  XIX.  p.  65.) 

"  Comet  very  faint ;  nucleus  large  and  hazy." 
1858.    October  29. 

CAPE  OF  GOOD  HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  72.) 

"  The  sector  of  light  described  on  the  23d  can  now  no  longer  be  traced.  The 
comet's  head  has  the  appearance  of  a  nebulosity  of  parabolic  outline,  having  at 
its  focus  a  somewhat  bright  condensation  of  light  about  10"  in  diameter,  envelop- 
ing the  nucleus.  Breadth  of  head  at  the  nucleus  =  203".  Nucleus  to  vertex 
=  151"." 

1858.    October  30. 

CAPE  OF  GOOD  HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc:,  Vol.  XXIX.  p.  73.) 
"  Diameter  of  nucleus  =  4".4." 

1858.    October  31. 

CAPE  OF  GOOD  HOPE.    MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  73.) 
"  Diameter  of  nucleus  =  3".9.     Breadth  of  head  at  nucleus  =  153"." 
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1858.    November  5. 

CAPE  OF  GOOD  HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  73.) 
"  Breadth  of  head  at  nucleus  =  171".     Nucleus  to  vertex  =  100'." 

1858.    December  4. 

Rio  DE  JANEIRO.     LIAIS.     (Comptes  Rendus,  Vol.  XLVIII.  p.  626.) 

"Le  4  decembre  ce  noyau  paraissait  egal  en  intensite  a  deux  petites  etoiles  de 
6e,  7e  grandeur  qu'on  voyait  a  travers  la  nebulosite  de  la  queue  et  qui  paraissaient 
un  peu  etalees." 

The  Comet  was  last  seen  with  the  naked  eye  as  follows :  — 

1858.      Nov.     8.     FRIGATE  NOVARRA.    "WiJXLERSTORF.  (Astron.  Nachrichten,  1190,  p.  218.) 
«  "       12.    WILLIAMSTOWN,  AUSTRALIA.     ELLEKT.     (Mss.) 

"  «       14.     BRELUM.      Lat.  +11°  55'.      Long.    104°  50'  E.      ARNOUX.      (Comptes   Rendus, 

Vol.  XLVIII.  p.  852.) 
Dec.     4.     SANTIAGO.     MOESTA.     (Astron.  Nachrichten,  1257,  p.  131.) 

9.     Rio  DE  JANEIRO.    LIAIS.     (Comptes  Rendus,  Vol.  XLVIII.  p.  112.) 

1858.    December  10. 

Rio  DE  JANEIRO.     LIAIS.     (Camples  Rendus,  Vol.  XLVIII.  p.  625.) 

"  Cette  queue  a  disparu  du  3  au  6  de  ce  dernier  mois,  la  comete  ayant  pris 
une  forme  spherique  avec  le  noyau  un  peu  excentrique  et  place  du  cote  du  soleil. 
Une  petite  queue  conique  parut  vouloir  se  reformer  le  8  decembre  et  avait  dis- 
paru le  10.  Le  noyau  etait  alors  plus  diffus  et  paraissait  presenter  moins  de 
condensation  a  son  centre.  C'est  a  cette  epoque  que  la  comete  a  cesse  d'etre 
visible  a  1'oeil  nu.  La  nebulosite  de  la  comete  augmentait  de  diametre  a  me- 
sure  que,  laissant  le  grossissement  constant,  on  augmentait  1'ouverture  de  la 
lunette." 

1858.    December  23. 

CAPE  OF  GOOD  HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  73.) 
"  The  comet  is  now  merely  a  faint  nebulous  body,  about  90"  in  diameter,  with 
a  slight  central  condensation  of  light.     No  trace  of  a  tail." 

1858.  December  30. 

CAPE  OF  GOOD  HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  73.) 
« The  diameter  of  the  comet  is   98"." 

1859.  January  23. 

Rio  DE  JANEIRO.     LIAIS.     (Comptes  Rendus,  Vol.  XLVIII.  p.  626.) 

"J'ai  vu  la  comete  pour  la  derniere  fois  le  23  Janvier.  Elle  soustendait  un 
angle  de  4  a  5  minutes,  et  ne  presentait  plus  de  condensation  bien  appreciable 
a  son  centre.  Sa  faiblesse  ne  me  permettait  plus  de  1'observer  au  theodolite." 
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1859.    January  24. 

CAPE  OF  GOOD  HOI-E.     MACLEAK.     (Memoirs  Royal  Astr.  Soc.,  Vol.  XXIX.  p.  73.) 

"  Diameter  of  comet  about  60"." 
1859.    February  26. 

CAPE  OF  GOOD  HOPE.     MACLEAR.     (Memoirs  Royal  Astr.  Soc.,  VoL  XXIX.  p.  73.) 

'•'  Diameter  of  comet  =  54"." 


There  remain  a  few  extracts  which  could  not  be  conveniently  arranged  with 
the  other  notices  under  particular  dates.  They  will  be  introduced  here  under 
three  divisions,  viz. :  —  1.  Those  of  a  miscellaneous  character,  relating  principally  to 
the  telescopic  aspect  of  the  Comet.  2.  Observations  on  the  brightness  of  the 
head  or  nucleus.  3.  Observations  on  the  polarization  of  the  light  of  the  Comet. 

Additional  Observations  on  the  Telescopic  Aspect  of  the  Comet. 

CAMBRIDGE,  ENG.  CHALLIS.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  20.) 
"  In  the  course  of  the  observations  my  attention  was  especially  directed  to  the 
following  particulars,  respecting  which  I  can  speak  with  confidence.  The  brightr 
ness  contiguous  to  the  nucleus  preponderated  on  the  right  side  (as  seen  in  the 
telescope)  till  October  2 ;  and  on  October  9  the  excess  had  passed  to  the  left 
side.  The  excess  of  brightness  of  the  right-hand  stream  of  the  tail  above  that 
of  the  other  attained  its  maximum  about  October  2 ;  after  which  there  was  a 
gradual  diminution,  till,  on  October  11,  15,  and  16,  the  two  streams  were  not 
sensibly  unequal.  The  dark  band  separating  the  two  portions  of  the  tail  was  of 
uniform  width  and  definite  boundary  on  September  30  and  October  2 ;  and  in 
proportion  as  the  boundaries  afterwards  became  indefinite,  and  the  intervening 
space  was  gradually  filled  with  luminosity,  the  angular  divergence  of  the  two 

streams  also  increased." 

• 

HADDENHAM.     DAWES.     (Mss.) 

"  I  always  judged  the  apex  of  the  tail  to  fall  within  the  circular  outline  of  the 
largest  of  the  luminous  sectors  ;  beyond  which  the  diffused  nebulosity  extended  consider- 
ably farther." 

WILLIAMSTOWN,  VICTORIA.    ELLERT.     (Mss.) 

u  1.  The  extent  of  nebulosity  in  the  direction  of  the  sun  was  always  small,  — 
it  became  somewhat  more  diffused  towards  the  latter  part  of  its  appearance. 

38 
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"  2.  The  nucleus  to  the  last  appeared  decidedly  concentrated.  The  last  time 
I  observed  it  (barely  visible  with  a  power  of  120  on  a  4J  objective)  the  nucleus 
was  well  defined. 

"  3.  The  angle  of  divergence  of  the  two  margins  of  the  tail  varied  from  about 
4°  to  7°  or  8°. 

"4 The  brightest  side  of  the  tail  was  always  that  presented  to 

the  S.  E." 

GENEVA.     PLANTAMOUR.     (Note  sur  la  Gamete  de  Donati,  p.  9.) 

"  Parmi  les  phenomenes  curieux  qu'a  presentes  1'apparence  de  la  comete  de 
Donati,  celui  qui  m'a  frappe  le  plus,  c'est  1'espace  obscur  place  derriere  le  noyau 
dans  la  partie  opposee  au  soleil,  phenomene  que  1'on  reconnait  egalement  dans 
les  dessins  de  la  comete  de  Halley  publics  par  Bessel.  Get  espace  obscur  a  varie 
considerablement  d'un  jour  &  1'autre,  dans  sa  forme  et  dans  son  etendue,  ainsi 
que  le  montrent  les  dessins  ci-joints ;  tandis  qu'au  commencement  d'octobre  il  se 
presentait  sous  la  forme  d'une  bande  parabolique  etroite,  touchant  a  peine  le 
noyau  par  son  sommet;  il  s'est  graduellement  etendu,  de  facon  a  envelopper  le 
noyau  sur  plus  de  la  moitie  de  sa  surface.  II  en  resulte  un  changement  dans 
1'apparence  de  1'enveloppe  lumineuse  qui  entoure  immediatement  le  noyau,  et  qui 
forme  la  partie  la  plus  brillante  de  la  tete,  cette  enveloppe  etant  limitee  par 
1'espace  obscur.  Ainsi,  au  mois  de  septembre,  cette  enveloppe  lumineuse  avait  la 
forme  d'un  secteur  comprenant  un  angle  de  plus  de  90°  et  de  moms  de  180°  (130° 
environ  le  26),  mais  1'espace  obscur  etait  moins  sombre  qu'il  ne  1'a  ete  plus  tard, 
au  mois  d'octobre.  Le  3  octobre,  le  secteur  lumineux  comprenait  un  angle  de 
330°  environ,  puis  son  ouverture  a  diminue  graduellement,  de  facon  a  n'etre  plus 
que  de  150°  le  15  octobre." 

v 

COLLEGIO  EOMANO.  SECCHi.  (Mem.  delF  Osserv.  del  Coll.  Romano,  1859,  p.  15.) 
"  Dagli  elementi  dell'  orbita  confrontati  colle  epoche  delle  osservazioni  prece- 
denti  risulta,  —  1°.  Che  1'  ingrandimento  osservato  negli  ultimi  giorni  dell'  aureola  o 
virgola,  e  un  ingrandimento  reale  perche  dal  16  al  22  Ottobre  la  cometa  si  ando 
sempre  allontanando  da  noi,"  e  dal  Sole,  laonde  crescendo  le  distanze  avrebbe 
dovuto  diminuire  il  suo  volume  apparente.  Anche  il  diametro  di  questa  cometa 
come  di  molte  altre  e  dunque  andato  crescendo  coll'  allontanarsi  dal  Sole.  2°.  Che 
le  prime  distorsioni  si  manifestarono  nel?  avvicinarsi  della  Cometa  alia  terra, 
cioe  agli  8,  e  che  agli  11  Ottobre,  che  fu  il  giorno  della  massima  vicinanza  alia 
terra,  si  ebbero  delle  apparenze  di  getti  lucidi  analoghi  a  quelli  che  in  essa  si 
produssero  da  principio  nell'  avvicinarsi  al  Sole.  3°.  Che  lo  sviluppo  dell'  aureola 
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a  forma  cli  virgola  combina  coll'  epoca  dclla  prossimita  della  Cometa  a  Venere,  e 
che  la  direzione  della  coda  della  virgola  era  opposta  a  questo  pianeta. 

"  E  degno  di  osservazione  che  questa  ultima  apparenza  a  foggia  di  virgola  fu 
mostrata  anche  dalla  Cometa  di  Halley  nel  1G82,  la  cui  figura  ci  e  stata  conservata 
da  Evelio  e  riportata  da  Smith  nel  Vol.  IX.  delle  Memorie  della  Societa  Astro- 
nomica,  1836,  p.  239.  Questi  osserv6  getti  di  luce  il  10  Ottobre  in  quella  Cometa 
ed  e  pure  singolare  che  la  produzione  di  tali  getti  combina  colla  massima  vici- 
nanza  della  Cometa  alia  terra  in  quell'  epoca. 

"  Queste  coincidenze  sono  importantissime  e  le  ha  notate  il  p.  Rosa  mio  collega, 
e  non  e  improbabile  che  come  la  vicinanza  del  Sole  produce  tanti  cambiamenti 
nelle  Comete,  non  ne  possa  produrre  qualcheduno  anche  la  vicinanza  de'  primari 
pianeti.  '  Pare  che  il  massimo  sviluppo  della  virgola  avesse  luogo  nella  minima 
distanza  da  Venere  e  che  la  virgola  mostr6  tendenza  a  richiudersi  quando  se  ne 
allontan6.  La  Cometa  essendo  certamente  un  solido  a  tre  dimensioni,  e  noi  non 
ne  vedendo  che  la  prolezione  sul  piano  perpendicolare  al  raggio  visuale  potrebbe 
essere  che  molte  mutazioni  fossero  meramente  apparent!;  la  forma  spirale  per6 
dell'  aureola  nel  caso  nostro  risulta  reale,  e  ci6  si  prova  anche  dalla  forte  luce 
che  avea  questo  getto  dalla  parte  convessa  mentre  andava  svanendo  dall'  altra. 
Cosi  pure  si  e  riconosciuto  esser  reale  la  curvatura  della  coda,  e  1'  eccentricity  del 
nucleo." 

TBETIRE.     WEBB.     (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  23.) 

"The  two  streams  which  formed  the  tail  were  for  a  long  time  unequal  in 
breadth,  but  were  never  observed  to  change  sides  so  as  to  indicate  rotation ;  the 
antecedent  branch  showed  greater  fulness  and  density  near  its  origin,  even  with 
the  small  object-glass,  on  Sept.  24.  With  the  large  one  on  Sept.  30,  it  was  esti- 
mated the  broader  in  the  ratio  of  about  4  to  3 ;  on  Oct.  4  and  5,  as  3  to  2.  Oct. 
11,  they  appeared  with  the  small  telescope  of  equal  breadth.  During  the  whole 
time  the  angle  at  which  they  came  off  from  the  nucleus  underwent  a  steady 
increase ;  the  antecedent  stream  was  always  far  better  defined  than  the  other  at 
its  exterior  edge.  These  two  streams  were  connected  round  the  sunny  side  of 
the  envelope  or  photosphere  by  a  border  of  the  same  material,  much  narrower 
and  fainter  than  the  envelope.  This  border,  which  formed  the  vertex  of  the  tail 
considered  as  a  paraboloid,  was,  on  Oct.  4  and  5,  suspected  to  be  bounded  by  a 
delicately  brightened  up  semicircular  edging,  as  though  it  were  merely  a  thin 
shell ;  but  this  remained  questionable.  Beyond  this  border  a  considerable  extent 
of  very  faint  haze  was  visible,  melting  gradually  into  the  clear  sky." 


300  THE    GREAT    COMET    OF   1858. 

Additional  Observations  relating  to  the  Brightness  of  the   Comet. 
BERLIN.     BRTJHNS.     (Astron.  Nachrichten,  1205,  pp.  69,  70.) 

"Was  die  Helligkeit  anbetriffl,  so  haben  wir  bis  jetzt  noch  gar  keine  Mittel,  sie 
eigentlich  ordentlich  zu  bestimmen,  das  Cometenlicht  mit  Fixsternen  zu  vergleichen 
ist  wegen  der  Verschiedenheit  ihres  Lichtes  nicht  gut  moglich,  besonders  deswegen 
nicht,  weil  die  Fixsterne  leuchtende  Puncte,  die  Cometen  aber  nebelartige  Scheiben 
sind.  Eher  ist  eine  Vergleichung  zwischen  Planetenscheiben  und  Come-ten  moglich, 
und  besonders  dann,  wenn  der  Comet  einen  scheibenartigen  Kern  hat,  Planeten 
sind  aber  nicht  immer  iiber  dem  Horizonte,  und  ausserdem  oft  an  einer  ganz 
andern  Stelle  des  Himmels,  so  dass,  wenn  man  nicht  Photometervorrichtungen 
hat,  um  beide  Korper  gleichzeitig  im  Felde  zu  sehen,  der  Eindruck  des  einen 
Korpers  auf  das  Auge  schon  wieder  verschwunden  ist,  wenn  man  ihn  von  dem 
andern  Korper  bekommt. 

"Ich  habe  oft  den  Eindruck,  den  das  Cometenlicht  auf  das  Auge  machte,  ver- 
glichen  mit  dem,  den  ein  Fixstern  auf  das  Auge  hervorbrachte  und  mir  dariiber 
einiges  aufnotirt,  ich  gebe  es  hier,  wie  ich  es  niedergeschrieben,  bemerke  aber 
ausdriicklich,  dass  man  es  nicht  als  photometrische  Resultate  betrachten  darf. 

"Um  Mitte  des  Juni,  er  stand  damals  am  nordwestlichen  Horizonte,  in  der 
hellen  Dammerung  und  Sterne  11*"  Grb'sse  in  seiner  Nahe  konnte  man  am  Re- 
fractor ebenso,  wie  ihn,  nur  mit  Anstrengung  crkennen 

"Am  288ten  Aug.  sah  ich  ihn  zuerst  mit  blossem  Auge,  er  stand  nicht  allzu  hoch 
und    Sterne  .  5ter  -  6ter    Grosse    in    seiner    Nahe  konnte    ich    eben   erkennen.     Seine 
Helligkeit  nahm  rasch  zu,   die  des  Kopfes  machte  auf  das  blosse  Auge, 
Sept.  2.  um     8h  denselben  Eindruck,  als  ein  Stern  3-4  Grosse, 

6.  um  14.5  «  "  3 

15.  um     7.4  a  Ursae  Maj. ; 

an  diesem  Tage  um  7h.5,  also  49m  nach  Sonnenuntergang,  sah  ich  ihn  mit  blossem 
Auge  und  Sept.  16  um  14h.4  schien  es,  als  wenn  der  Eindruck  auf  das  blosse 
Auge  etwas  geringer  sei,  als  der  von  a  Leonis. 

"Von  dieser  Zeit  an  versuchte  ich  oft,  ihn  am  Tage,  sowohl  mit  dem  Refractor, 
als  mit  dem  Meridiankreise  zu  sehen,  ich  hatte  am  Meridiankreise  alle  moglichen 
Vorkehrungen  und  Vorsichtsmassregeln  getroffen,  um  ihn  in  der  obern  Culmina- 
tion zu  beobachten,  nie  ist  mir  dies  gelungen,  und  in  dem  4  Zoll.  Oeffnung 
haltenden  Fernrohr  des  Meridiankreises  habe  ich  nie  eine  Spur  weder  mit  50 — , 
noch  80  — ,  noch  120  facher  Vergrosserung  sehen  konnen. 
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"Als  er  gegen  Ende  September  hier  noch  am  Morgenhimmel  sichtbar  war, 
verfolgte  ich  ihn  einige  Mai  mit  dem  Refractor,  indem  ich  das  Uhnverk  gehen 
liess  und  ihn  in  Folge  dessen  fast  immer  genau  in  der  Mitte  des  Feldes  hatte, 
er  verschwand  immer  schon  vor  Aufgang  der  Sonne,  und  ihn  am  Morgenhim- 
mel am  Tage,  d.  h.  nach  Sonnenaufgang  zu  sehen,  ist  auch  nicht  moglich  ge- 
wesen. 

"  Anfang  October  stellte  ich  den  Refractor  Nachmittags  bereits  auf  ihn  ein,  nie 
habe  ich  ihn  friiher,  als  etwa  erne  halbe  Stunde  vor  Sonnemmtergang  sehen  kon- 
nen,  dann  erschien  er  als  ein  so  schwacher  Nebel,  dass  man  die  Unmoglichkeit, 
ihn  fruher  zu  sehen,  einsah 

"Sept.  30  bei  nicht  ganz  reiner  Luft,  konnte  ich  ihn  erst  am  5h  45m,  also  5° 
nach  Sonnenuntergang  im  Refractor  sehen,  mit  blossem  Auge  erst  um  6h  15°. 

"  Oct.  4  fand  ich  ihn  um  5h  9m,  also  noch  22m  vor  Sonnenuntergang  mit  dem 
Refractor  mit  90  facher  Vergrosserung,  um  5h  30m  sah  ich  in  seiner  Nahe  einen 
Stern  6ter  Grosse,  um  6h  fand  ich  ihn  augenblicklich  mit  blossem  Auge. 

"  Oct.  5  war  der  Comet  gleich,  als  ich  ihn  um  5h  25m  einstellte,  sichtbar,  um 
5h  35m  zeigte  sich  schon  die  Ausstrahlung  (der  innere  Sector),  es  wurde  bald 
nachher  trube,  so  dass  die  Bedeckung  des  Arcturus  durch  den  Schweif  nicht 
gesehen  werden  konnte. 

"  Oct.  8  sah  ich  den  Cometen,  obgleich  der  Himmel  mit  diinnen  Wolken  bedeckt 
war,  im  Refractor  um  5h  Om,  also  22m  vor  Sonnenuntergang. 

"  Oct.  15  zeigte  er  sich  bei  tiefem  Stande  erst  um  5h  15m  als  sehr  schwaches  Object. 

"Oct.  16  sah  ich  den  Cometen,  als  ich  um  5h  20m  den  Refractor  auf  ihn  ein- 
stellte, sofort,  um  dieselbe  Zeit  wurde  auch  ein  Stern  71"  Grosse  in  seiner  Nahe 
sichtbar,  um  die  Vergleichsterne  9ter  Grosse  zu  sehen,  musste  ich  noch  30m  warten. 
Als  ich  ihn  mit  blossem  Auge  sah,  schien  der  Kopf  auf  das  Auge  keinen  grb'ssern 
Eindruck  zu  machen,  als  Sterne  2ter  -  3ter  Grosse  in  derselben  Ho'he. 

"  Oct.  19  sah  ich  ihn  zuletzt,  er  stand  so  nahe  dem  Horizont,  dass  keine  Beo- 
bachtungen  mehr  moglich  waren,  Sterne  7tor  und  S"'  Grosse  waren  in  seiner  Nahe 
nicht  sichtbar." 

Rio  DE  JANEIRO.     LIAIS.     (Comptes  Rendus,  Vol.  XL VIII.  p.  626.) 

"L'intensite  de  la  nebiilosite  cometaire  pres  du  noyau  a  etc  comparee  a  celle 
de  la  grande  nuee  magellanique  en  plarant  le  noyau  hors  du  champ,  mais  pres 
du  bord,  et  faisant  varier  le  grossissement  et  1'ouverture  de  maniere  a  obtenir 
1'egalite  des  deux  lueurs.  J'ai  ainsi  trouve  que  le  24  octobre  cette  lumiere  etait 
11  fois  plus  grande  que  celle  de  cette  nuee;  le  3  decembre  elle  £tait  5.5  fois 
moins  brillante,  et  le  6  decembre  7  fois  moins  lumineuse  que  cette  nuee." 
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VIENNA.     SCHMIDT.     (Mss.) 

"Erste  Sichtbarkeit  des  Cometen  in  der  Dammerung  mit  freiem  Auge. 
1858.     Sept.  12     Comet  sichtbar  39  Min.     nach     O     Untergang. 

22         "  "          26     "  "         "  " 

30         "  "         22     "  "         "  " 

Oct.      7        "  "         20    "  "  « 

14         a  c(         32     «  "        «  " 

•jg  «  i.t  44      «  «  a  « 

Sichtbarkeit  des  Cometen  am  Tage. 

"  Aehnlich  wie  bei  Klinkerfues  Cometen  1853,  den  ich  in  Olmutz  7  Tage  lang 
neben  der  Sonne  beobachtete,  suchte  ich  auch  Donati's  Cometen  am  Tage  auf; 
von  1858  Sept.  23  bis  Oct.  3  konnte  ich  ihn  nur  etliche  Minuten  nach,  aber  Oc- 
tober 4  und  5  sicher  12  und  13  Minuten  vor  dem  Untergange  der  o  am  Fern- 

rohre  erkennen. 

Glanz  des  Cometen. 

"October  6-8  war  fur  das  blosse  Auge  das  Maximum  der  Helligkeit  des  Kopfes; 
der  Comet  iibertraf  ein  "Weniges  das  Licht  von  Arcturus." 
MUNICH.     SEIDEL.     (Astron.  Nachrichten,  1193,  p.  261.) 

"  Im  Herbste  des  letzten  Jahres,  vom  28  Sept.  bis  10  Octbr.,  benutzte  ich  das 
Steinheil 'sche  Objectif-Photometer  zu  verschiedenen  Messungen  am  grossen  Come- 
ten. Wiewohl  dieselben  noch  nicht  berechnet  sind,  erlaube  ich  mir  doch,  eine 
vorlaufige  Notiz  dariiber  zu  geben.  Meine  Messungen  waren  dreifacher  Art :  einer- 
eeits  wurde  der  helle  Kern  in  derselben  Weise,  wie  ein  Stern  observirt,  andrer- 
seits  wurde  die  Helligkeit  des  Kopfes  und  verschiedener  Stellen  des  Schweifes, 
nahe  dem  Kopfe,  dadurch  gemessen,  dass  ich  dieselbe,  im  Bilde  betrachtet,  derje- 
nigen  des  Phantoms  gleich  zu  machen  suchte,  welches  ich  von  einem  Fixstern 
durch  Longitudinalverschiebung  der  ihn  zeigenden  Objectivhalfte  erhielt,  doch 
konnte  auf  diese  Art  die  vom  Kopf  aus  abnehmende  Helligkeit  des  Schweifs 
nur  einige  Grade  weit  verfolgt  werden,  weil  sie  in  etwas  grosserer  Entfernung 
schon  zu  gering  war,  um  im  Photometerrohr  von  derjenigen  des  Himmelsgrundes 
noch  ordentlich  loszugehn.  Endlich  habe  ich  zweimal  Paare  von  Fixsternen  unter 
einander  verglichen,  wenn  der  eine  Stern  im  Schweif,  der  andere  frei  daneben 
stand;  mit  der  Absicht,  dieselben  Paare  zu  andern  Zeit  wieder  zu  vergleichen. 
Leider  bin  ich  bei  den  letzten  Messungen,  auf  die  ich  erst  etwas  spat  verfiel,  vom 
Wetter  wenig  begiinstigt  worden.  An  dem  Tage  wo  der  Comet  vor  Arcturus 
vorbeiging,  waren  hier  beide  nur  auf  Augenblick^e  sichtbar.  Die  Farbe  des  Schweifs 
ist  mir  (mit  blossem  Auge  .gesehen)  immer  deutlich  blaulich-aschfarb  vorgekom- 
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men,  namentlich  aucli  dann,  wenn  ich  sie  mit  derjenigen  der  Milchstrassc  verglich, 
die  mir  dagegen  rbthlich  erschien.  Der  Kern  echien  mir  entschieden  gelblich, 
welche  Fiirbung  mir  zum  erstenmal  am  7  Octbr.  bei  der  Betrachtung  durch  einen 
Tubus  von  27  Lin.  Oeffnung  von  Mere,  und  zwar  mit  alien  drei  Ocularen  desselben 
auffiel ;  die  denselben  uberwolbende  Coma  kam  mir  gleichzeitig  triib  orange  vor ; 
bei  Sternen  konnte  ich  durch  dasselbe  Instrument  keine  ahnliche  Fiirbung  be- 
merken.  Auch  noch  am  14  Octbr.  schien  mir  mit  blossem  Auge  der  Kopf  gelb- 
lich, wahrend  jedoch  die  blaue  Farbe  des  Himmelsgrundes  noch  deutlich  wahr- 
nehmbar  war.  An  diesem  Abend  wurde  der  Comet  anfangs  in  wolkiger  Triibung, 
spater  derselben  sehr  nahe  gesehen,  dabei  sah  ich  an  ihm  einen  Lichtwechsel 
(am  Kern)  welcher  dem  Funkeln  der  Sterne  sehr  ahnlich  war,  so  dass  ich  ihn 
auf  Augenblicke  fur  ganz  entschieden  funkelnd  hielt,  dann  aber  wieder  ungewiss 
wurde,  weil  die  Erscheinung  nur  momentan  Statt  fand.  Venus  funkelte  am  glei- 
chen  Abend  stark,  und  auch  Mars  sichtlich.  Unter  Umstanden,  welche  den  hier 
beim  Cometen  angegebenen  sehr  analog  waren,  habe  ich  seitdem  Jupiter  mehrmals 
sehr  stark,  Saturn  einmal,  ohne  ganz  voile  Gewissheit  zu  erlangen,  funkeln  sehen, 
beide  bei  ziemlich  hohem  Stand. 

"Zu  den  Acten  iiber  den  Cometen  mb'chte  ich  noch  die  Aufzeichnung  mitthei- 
len,  welche  mir  mein  College,  Dr.  Butzl  (Professor  der  pathologischen  Anatomic 
an  der  Universitat,  ein  klarer  Beobachter  und  physiologischen  Sinnestauschungen 
genau  vertrauter  Mann,  zugleich  ein  fleissiger  Betrachter  des  Himmels)  iiber  ein 
von  ihm  wahrgenommenes  Phanomen  mittheilt.  Er  schreibt  daruber  Folgendes : 

"'Am  7  Octbr.  Abends  gegen  8  Uhr  wurde  ich  bei  Betrachtung  des  Cometen 
durch  eine  merkwfirdige  Erscheinung  uberrascht.  Ich  sah  namlich  innerhalb  des 
Schweifes,  und  zwar  beilaufig  von  der  Mitte  seiner  L'ange  beginnend,  eine  an 
Gro'sse  und  Leuchtkraft  dem  Kerne  nahestehende  Masse  gegen  den  Kopf  des 
Cometen  hinzustiirzen  und  in  ihm  stehen  bleiben.  Eine  Verwechslung  mit  einer 
Sternschnuppe,  welcher  das  Phanomen  im  Uebrigen  ganz  glich,  scheint  mir  durch- 
aus  nicht  wahrscheinlich,  denn  wenn  man  auch  von  dem  Zufalle  absehen  wollte, 
dass  die  Bichtung  der  Bewegung  genau  die  Achse  des  Schweifes  einhielt,  sie  nicht 
wirklich  schnitt,  so  ware  es  doch  sonderbar,  warum  die  Sternschnuppe  nicht  fiber 
den  Kopf  des  Cometen  hinaus  sollte  sichtbar  gewesen  sein,  da  sie  unmittelbar  vor 
dem  Eintritte  in  den  letzteren  das  schb'nste  Licht  entwickelte.  —  Schliesslich  kann 
ich  die  Versicherung  geben,  dass  ich  mich  an  jenem  Abende  ph'ysisch  vollkom- 
men  wohl  und  hi  der  ruhigsten  psychischen  Verfassung  befand,  und  mich  un- 
mbglich  getauscht  haben  kann.' 

"  Ich    halte   diese    Wahrnehmung    besonders    deshalb   fur   interessant,   weil    wir, 
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seitdem  sie  aufgezeichnet  wurde,  erfahren  haben,  dass  an  anderem  Orte  gleichzeitig 
dasselbe  gesehen  worden  1st.  Professor  Butzl  befand  sich,  als  er  die  Erscheinung 
sah  (nicht  hier,  sondern)  in  Straubing  an  der  Donau ;  nun  ist  ganz  dieselbe 
Erscheinung  zu  gleicher  Zeit  auf  einera  Spaziergange  bei  Augsburg  (also  etwa  18 
geograph.  Meilen  von  Straubing)  vom  Herrn  Grafen  v.  Ilegncnberg-Dux  (dem  Prasi- 
denten  unserer  Abgeordneten-Kammer)  gesehen  worden. 

"  Derselbe  erinnerte  sich  genau  an  Datum  etc.,  und  seine  Beschreibung  stimmt 
in  jedem  Stiicke  mit  der  von  Butzl  gegebenen  uberein,  namentlich  was  die  Bewe- 
gung  des  Phanomens  langs  der  Schweif  Achse  und  nicht  iiber  den  Kopf  hinaus 
angeht.  Sollte  man  also  dennoch  genothigt  sein  dasselbe  fiir  eine  Sternschnuppe 
zu  halten,  so  wiirde  man  wissen,  dass  sich  dieselbe  von  den  beiden  Orten  aus 
sehr  nahe  a;if  denselben  Theil  des  Himmels  projicirt  hat." 

VIENNA.     STAMPFER.     (Astron.  Nachrichten,  1159,  p.  103.) 

"Befolgt  diese  Helligkeit  wirklich  das  angenommene  Gesetz,  so  wird  der  Komet 
die  Lichtstarke  eines  Sternes  4  bis  3  Grosse  erreichen  und  somit  dem  freien 
Auge  sichtbar  werden,  da  es  um  diese  Jahreszeit  1J  Stunde  nach  Sonnenunter- 
gang  schon  nahehin  ganz  finster  ist,  und  gleichzeitig  der  Komet  in  den  ersten 
Tagen  des  October  noch  ziemlich  hoch  iiber  dem  Horizonte  steht.  Gliicklicher- 
weise  ist  auch  der  Mond  abwesend." 

(Ibid.,  1163,  p.  174.) 

"Die  Angabe  in  meinem  Schreiben  vom  14  August,  dass  der  Komet  die  Hellig- 
keit eines  Sterns  3r  Gr.  erreichen  werde,  beruht  auf  der  Voraussetzung,  dass  der- 
selbe  am  14  Juni  mit  einem  Stern  lOr  Gr.  gleich  hell  war,  welche  Annahme 
wohl  bedeutend  zu  gering  ist.  Ich  habe  in  den  letzten  Tagen  den  Kometen 
hinsichtlich  der  Helligkeit  mit  r\  Urs.  Maj.  verglichen  und  mit  Rucksicht  auf  die 
Absorbtion  der  Atmosphare  gefunden 

Sept.  25  |p|  =  1.25 
Sept.  30      "      =  0.93 

"Diese  Messungen  beziehen  sich  nur  auf  den  Kern  des  Kometen  und  dessen 
hellste  Umgebung  und  konnen  nicht  zur  Beurtheilung  des  Gesetzes  dienen,  nach 
Avelchem  die  Helligkeit  des  Kometen  sich  andert,  da  sein  Kern  trotz  der  Anna- 
herung  an  die  Erde  sich  rasch  verkleinert  und  der  leuchtende  Stoff  in  den  Schweif 
zerstreut  wird." 

MARSEILLES.     VALZ.     (Bulletin   Obs.  Imp.  de  Paris.)     (For  Oct.  15,  1858.) 
"  J'ai  observe  le   passage    de  plusieurs    etoiles  a  travers   la  queue  de  la  comete, 
a  18'  seulement    du    noyau,    sans    pouvoir  y  reconnaitre  le  moindre  indice  de  re- 
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fraction  ct  cepcndant  1'epaisseur  en  6tait  au  moins  deux  mille  fois  plus  grande 
que  celle  de  notre  atmosphere,  et  les  etoiles  de  8'  grandeur  etaient  entierement 
absorbees  par  son  intensite  luraineuse  £  8'  du  noyau  et  meme  plus." 

FRIGATE  NOVAKRA.     WULLERSTORF.     (Astron.  Nachrichten,  1190,  p.  217.) 

"An  Abenden,  an  welchen  die  Mondhelle  nicht  storend  einwirkte,  wurde  die 
Lichtintensitat,  wie  unten  folgt,  an  dem  von  Professor  Stampfer  der  Expedition 
mitgegebenen  und  in  den  von  der  kaiserlichen  Academic  der  Wissenschaften  in 
Wien  redigirten  '  Bemerkungen  und  Anweisungen '  fur  die  Naturforscher  der  Ex- 
pedition beschriebenen  Photometer  beobachtet : 

"Octbr.  9.  Lichtintensitat  um  19h  55m  m.  Gr.  Zt.  gleich  mit  Vega:  11£  Photo- 
metergrade.  Um  20h  21m  dasselbe  Resultat;  der  Himmel  stark  bewolkt. 

"Octbr.  12.  Lichtintensitat  um  20"  12m  m."Gr.  Zt  wieder  gleich  mit  Vega: 
12  Photometergrade. 

"Octbr.  14.  Lichtintensitat  um  21"  53m  m.  Gr.  Zt.  bei  11  £°  Hohe  des  Come- 

ten,  dieselbe  wie  gleichzeitig  von  Vega :  11  Photometergrade Ziemlich 

reine  Luft 

K  Octbr.  24.  Um  20h  24m  m.  Gr.  Zt.  Lichtintensitat  des  Cometen  8.5  und  gleich- 
zeitig die  des  4°  von  ihm  entfernten  Sternes  /3  Altaris  9.0  Photometergrade 

"Octbr.  31.  Um  20h  48m  m.  Gr.  Zt.  Lichtintensitat  des  Cometen  7.5  (wie  eines 
Sternes  3  Grb'sse)  gleichzeitig  die  von  /3  Altaris  8.5  Photometergrade 

"Novbr.  8.  Der  Comet  wurde  zum  letzten  Male  mit  freiem  Auge  gesehen, 
konnte  aber  nicht  mehr  beobachtet  werden. 

"  Novbr.  10.  Bei  vollig  klarem  Wetter  mit  freiem  Auge  keine  Spur  vom  Cometen 
zu  sehen." 


Additional  Observations  relating  to  the  Polarization  of  the  Light  of  the   Comet. 

GREENWICH.  AIRY.  (Monthly  Notices  Royal  Astr.  Soc.,  Vol.  XIX.  p.  12.) 
"  With  a  double  refracting  prism  applied  to  the  unarmed  eye,  one  image  of  the 
tail  nearly  disappeared  when  the  images  were  placed  side  by  side,  and  the  other 
when  they  were  placed  end  to  end.  I  found,  upon  comparing  these  effects  with 
those  produced  on  an  image  reflected  from  unsilvered  glass,  that  the  light  is 
polarized  in  the  plane  of  the  comet's  tail 

"  On  trying  the  light  of  the   head    in  the  same  manner,  as  seen  in  the  Sheep- 
shanks telescope,  there  were  feeble  signs  of  polarization." 

39 
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BERLIN.     BRCTIXS.     (Astron.  Nachrichten,  1205,  pp.  71-73.) 

"  Schon  friiher  habe  ich  einige  Mai  versucht,  polarisirtes  Licht  in  dem  Cometen- 
licht  zu  erkennen,  wegen  der  Schwache  der  Cometen  hatte  ich  aber  bisher  kein 
Eesultat  erhalten.  Dieser  Comet  war  der  erste  recht  helle,  und  ich  bereitete 
daher  alles  vor,  um  Resultate  zu  erhalten.  Ausser  einem  Nicolschen  Prisma,  vor 
das  sich  ein  senkrecht  auf  die  Achse  geschliffener  Kalkspath  schrauben  liess,  um 
darin  im  polarisirten  Lichte  Farbenringe  zu  sehen,  hatte  ich  noch  einen  gewohn- 
lichen  Kalkspath  in  Rhomboederform,  und  von  Herrn  Professor  Dove  einen  Berg- 
cristall,  eine  Gipsplatte,  und  einige  grosse  gekuhlte  Glaser  erhalten. 

"Am  218ten  Sept.,  habe  ich  notirt,  schien  der  Comet  polarisirtes  Licht  zu  haben, 
mit  der  Drehung  des  Nicolschen  Prismas  wurde  sein  Bild  bald  schwacher,  bald 
heller,  das  Bild  der  Fixsterne  blieb  gleich  hell ;  doch  war  Mondschein  und  das 
Resultat  nicht  zuverlassig. 

"Ein  sicheres  Resultat  erhielt  ich  Sept.  30,  wo  ich  das  Nicolsche  Prisma  am 
Cometensucher  angebracht  hatte,  bei  Drehung  desselben,  und  zwar  jedesmal  wenn 
der  stumpfe  Winkel  zur  Sonne  gekehrt  war,  wurde  das  Cometenlicht  sowohl  in 
der  Urngebung  des  Kerns,  als  auch  im  Schweife  bedeutend  schwacher,  bei  90' 
Drehung  war  es  am  hellsten. 

"  Oct.  6  zeigte  sich  mit  dem  Nicolschen  Prisma  sowohl  mit  blossem  Auge,  als 
am  Cometensucher,  als  auch  am  Refractor  dieselbe  Erscheinung,  wie  Sept.  30,  ich 
nahm  am  Refractor  den  Kalkspath  und  hielt  zwischen  ihm  und  dem  Cometen- 
bilde  den  Bergcristall  und  sah  deutlich  2  gefarbte  Bilder,  ein  rothes  und  ein 
grimes,  die  sich  bei  der  Drehung  des  Kalkspathes  mitdrehten.  Durch  die  Gips- 
platte und  die  gekiihlten  Glaser  schienen  die  Bilder  zu  schwach  zu  sein,  um 
Farben  unterscheiden  zu  konnen. 

"Um  sicher  zu  sein,  dass  keine  Tauschung  stattfande,  beobachtete  ich  mit 
denselben  Apparaten  Arctur,  sah  im  Kalkspath  2  Bilder,  aber  weder  durch  den 
Bergcristall,  noch  durch  die  Gipsplatte  und  die  gekiihlten  Glaser  die  geringste 
Spur  vom  Farbe. 

"  Oct.  7  sah  ich  ebenfalls  mit  dem  Kalkspath  und  Bergcristall  farbige  Bilder, 
aber  nicht  so  deutlich  wie  den  Abend  vorher. 

"Von  Oct.  7-15  war  es  triibe,  an  diesem  letztern  Abend  war  Mondschein,  der 
Comet  stand  ausserdem  so  tief  in  der  Dammerung,  dass  die  Untersuchung  iiber 
das  polarisirte  Licht  eine  vergebliche  gewesen  ware. 

"  Nur  mit  dem  Nicolschen  Prisma  allein  und  mit  dem  Kalkspath  und  Bergcris- 
tall habe  ich  polarisirtes  Licht  erkannt,  der  senkrecht  auf  die  Achse  geschliffene 
Kalkspath  absorbirte  ebenso,  wie  die  Gipsplatte  (welche  vielleicht  dimner,  Resultate 
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liefern  wird ;  die  ineinige  war  etwa  3  Millimeter  stark)  und  die  gekiihlten  Glaser, 
(sie  waren  etwa  16  Millimeter  dick,)  zu  viel  Licht  und  bei  ahnlichen  Versuchen 
scheinen  das  Nicolsche  Prisma  und  ein  Polariscop  aus  Bergcristall  und  Kalkspath, 
wie  es  schon  Arago  hatte,  diejenigen  Mittel  zu  sein  die  das  polarisirte  Licht  am 
leichtesten  erkennen  lassen. 

"  Der  stumpfe  Winkel  des  Nicolschen  Prismas  war  immer  zur  Sonne  gerichtet, 
d.  h.  in  der  Ebene  Erde,  Sonne,  Comet,  und  darausfolgt,  dass  das  Licht  nicht  durch 
Brechung,  sondern  durch  Reflexion  polarisirt  war." 

PARIS.     CHACORNAC.     (Bulletin   Obs.  Imp.  de  Paris.) 

"Le  28  7bre  en  examinant  1'astre  a  travers  un  prisme  de  Nicol,  place  au  foyer 
de  la  grande  lunette,  on  voyait  1'image  de  la  comete  varier  notablement  d'eclat 
a  mesure  qu'on  imprimait  &  ce  prisme  un  mouvement  de  rotation.  Le  mini- 
mum d'eclat  avait  lieu  lorsque  le  petit  diametre  du  prisme  etait  sensiblement 
parallele  &  1'axe  de  la  queue,  et  le  maximum  quand  le  plus  grande  diametre  se 
trouvait  parallele  a  ce  meme  axe. 

"  La  difference  d'intensite  des  deux  images  de  la  comete  vue  a  travers  le  prisme 
de  Nicol  place  dans  1'une  et  1'autre  position,  a  etc  mesuree  en  comparant  photo- 
metriquement  la  comete  a  une  etoile  voisine." 

(Ibid.     Comptes  Jtendus,  Vol.  XLVIII.  p.  236.) 

"J'ai  1'honneur  de  faire  connaitre  a  1' Academic  que  les  observations  sur  la  pola- 
risation de  la  lumiere  de  la  comete  de  Donati  faites  par  rnoi  a  1'Observatoire 
imperial  de  Paris  sont  &  1'abri  des  objections  de  M.  d'Abbadie. 

"  Toutes  les  fois  que  j'ai  constate  de  la  lurniere  polarisee  dans  1'eclat  de  la  tete 
de  la  comete,  les  lueurs  du  crepuscule  etaient  entitlement  eteintes;  mais  outre 
cette  precaution  indispensable,  voici  celles  que  j'ai  prises  encore  dans  les  observa- 
tions que  j'ai  faites  sur  cette  comete. 

u  Chaque  jour,  mon  appareil,  applique  a  la  grande  lunette  de  32  centimetres 
d'ouverture,  a  etc  prealablement  essaye  sur  la  lumiere  polarisee  de  Patmosphere, 
et  j'ai  toujours  vu  que  la  polarisation  de  la  lumiere  du  crepuscule  etait  encore 
sensible  a  1'oeil  nu  avec  1'appareil,  alors  qu'elle  ne  1'etait  plus  dans  la  lunette, 
quoique  celle-ci  fut  armee  d'un  faible  grossissement. 

"  La  lumiere  polarisee  de  la  comete  etait  extremement  apparente  dans  la  lu- 
nette, au  contraire  elle  etait  a  peine  perceptible  a  1'ceil  nu  dans  1'appareil. 

"Du  10  septembre  au  8  octobre  je  n'ai  constate,  soit  pendant  la  nuit,  soit  au 
moment  du  plus  faible  crepuscule,  aucune  coloration  pour  les  etoiles  v  Grande 
Ourse,  12  a  Chiens  de  Chasse  et  Arcturus,  en  me  servant  de  1'appareil  applique  a 
la  grande  lunette  de  1'Observatoire. 

"  La  lumiere  de  ces  etoiles,  per9ue  a  travers  un  prisme  de  Nicol,  place  au  foyer 
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de  1'objectif  de  la  lunette,  ne  variait  pas  d'intensite,  lorsqu'on  imprimait  un 
mouvement  de  rotation  au  prisme." 

Kio  DE  JANEIRO.     LIAIS.     (Comptes  Rendus,  Vol.  XL VIII.  p.  626.) 

u  La  comete  a  ete  trouvee  polarisee  tant  dans  le  noyau  que  dans  la  queue. 
Le  plan  de  cette  polarisation  passait  par  le  soleil.  La  polarisation  a  ete  mesuree 
par  un  polariinetre  compose  d'un  prisme  birefringent,  a  1'aide  duquel  on  cherchait 
les  situations  donnant  la  plus  grande  difference  d'intensite  des  deux  images.  On 
choisissait  parmi  les  deux  positions  corre^pondantes  celle  pour  laquelle  les  deux 
images  ne  se  projetaient  pas  1'une  sur  Tautre,  et  qui  avait  lieu  quand  la  section 
principale  etait  perpendiculaire  a  1'axe  de  la  queue.  A  1'aide  d'une  tourmaline  on 
ramenait  les  deux  images  a  Tegalite.  L'angle  de  cette  tourmaline  et  de  la  sec- 
tion principale  faisait  connaitre  le  rapport  de  la  quantite  de  lumiere  polarisee  &  la 
lumiere  totale.  Ce  rapport  a  ete  croissant  du  24  octobre  au  6  decembre.  II  etait 
le  24  octobre,  0.086;  le  31,  0.082;  le  3  decembre,  0.092;  et  le  6,  0.108." 

(Ibid.,  p.  627.) 

"  La  seconde  partie  de  mon  Memoire  est  employee  £  la  discussion  des  observa- 
tions de  polarisation  et  d'intensite.  Leur  comparaison  avec  les  distances  au  soleil 
et  les  angles  entre  le  soleil  et  la  terre  vus  de  la  comete  tend  a  demontrer: 

"  1°.  Que  la  comete  ne  possede  pas  de  lumiere  propre  sensible. 

"  2°.  Que  sa  lumiere  se  composait  de  deux  parties ;  1'une  reflechie  regulierement 
et  donnant  de  la  polarisation,  1'autre  reflechie  irregulierement  et  non  polarisee 
comme  celle  des  nuages. 

"3°.  La  deuxieme  espece  de  lumiere  decroissait  dans  un  rapport  beaucoup  plus 
grand  que  la  premiere,  ce  qui  indique  que  la  matiere  nebuleuse  contenue  dans  le 
milieu  transparent  allait  en  se  dissolvant  ou  se  deposant  a  mesure  que  1'astre  s'ecar- 
tait  du  soleil. 

"  4°.  L'intensite  de  la  comete  ne  dependait  pas  seulement  de  la  distance  au 
soleil,  mais  aussi  de  Tangle  forme  par  les  rayons  incidents  et  reflechis  comme 
dans  Tatmosphere  terrestre,  qui  est  plus  lumineuse  dans  la  region  du  soleil  qu'a 
une  certaine  distance  angulaire  de  cet  astre. 

"  Enfin  j'ai  calcule  les  volumes  de  la  comete  d'apres  les  observations  et  &  1'aide 
de  ces  distances  a  la  terre,  et  de  Tangle  sous  lequel  etait  vu  Taxe  de  la  queue, 
et  j'ai  trouve  que  ce  volume  n'a  pas.  sensiblement  decru  par  la  disparition  de  la 
queue  du  3  au  6  decembre,  et  qu'il  aurait  plutot  augmente. 

"D'une  maniere  generale,  le  volume  aurait  plutot  diminue  qu'augmente  du  21 
octobre  au  6  decembre,  et  la  comparaison  des  variations  observees  avec  les  ob- 
servations photometriques  indique  que  la  disparition  de  la  comete  a  eu  lieu  pro- 
gressivement  de  la  circonference  au  centre." 
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(Ibid.,  p.  951.) 

"  Avant  de  connaitre  la  note  de  M.  d'Abbadie,  j'ai  adress6  a  1'Academie  mes 
observations,  non  pas  au  polariscope  mais  au  polariinetre,  sur  la  comete  de  Do- 
nati ;  et  je  crois  qu'elles  sont  a  1'abri  des  objections  relativement  a  la  polarisation 
atmospherique.  Dans  tous  les  cas  ou  j'ai  observe,  je  me  suis  toujours  assure  de 
1'absence  de  polarisation  aupres  de  la  comete,  surtout  a  cause  de  la  remarque  que 
j'ai  faite  plusieurs  fois  en  mer,  a  savoir:  que  1'atmosphere  est  sensiblement  pola- 
risee a  90  degres  des  planetes  Jupiter  et  Venus,  remarque  qui  Concorde  avec  les 
observations  de  M.  d'Abbadie. 

"Dans  un  numero  plus  recent  du  Compte  rendu  (seance  du  21  fevrier)  je  vois 
que  M.  Brewster  eleve  de  nouveaux  doutes  au  sujet  de  la  polarisation  de  la  lu- 
micre  des  cometes.  Mes  observations  au  sujet  de  la  polarisation  de  la  comete  Do- 
nati  sont  a  1'abri  de  ses  objections,  puisque  j'ai  determine  le  plan  de  polarisation, 
lequel  passe  par  le  soleil.  Non-seulement  j'ai  fait  tourner  la  lunette  sur  elle-meme, 
mais  j'ai  change  1'oculaire  pour  faire  varier  1'intensite  par  le  grossissement.  Les 
resultats  ont  ete  les  memes.  De  plus,  dans  ma  note  sur  la  hauteur  de  tatmosphere, 
communiquee  a  1' Academic  dans  la  seance  du  10  Janvier,  j'ai  deja  dit  que  j'ai  ap- 
plique a  la  comete  de  Donati  la  methode  dont  je  m'etais  servi  pour  la  lumiere 
zodiacale,  a  savoir:  la  difference  d'intensite  des  petites  etoiles  vues  a  travers,  et 
cela  dans  deux  positions  rectangulaires  d'une  tourmaline  ou  d'un  prisme  de  Nicol, 
et  que  ce  precede,  qui  m'avait  donne  un  resultat  negatif  pour  la  lumiere  zodiacale, 
m'a,  au  contraire,  donne  un  resultat  positif  pour  la  comete  de  Donati.  L'experi- 
ence  consideree  par  M.  Brewster  dans  sa  note  comme  la  plus  caracteristique  de 
la  lumiere  polarisee  a  done  etc  faite.  J'ajouterai  encore  que  mes  observations  au 
polarimetre  ont  eu  lieu  en  faisant  varier  1'intensite  tantot  par  un  changement 
d'oculaire,  tantot  par  addition  d'un  second  prisme  birefringent  dont  la  section  prin- 
cipale  faisait  un  angle  d'environ  45  degres  avec  celle  du  premier  et  creait  deux 
nouvelles  images  qui  loutefois  ne  recouvraient  pas  les  premieres.  .J'ai  meme  tire, 
parti  de  ce  second  prisme  birefringent  a  1'aide  d'une  disposition  convenable  prise 
dans  la  construction  de  1'appareil  pour  doubler  et  rendre  par  la  plus  sensible  1'exces 
sur  45  degres  de  Tangle  de  la  tourmaline,  c'est-a-dire  la  lecture  du  polarimetre. 
Mais  dans  le  calcul  des  proportions  de  lumiere  polarisee,  que  j'ai  donne  dans  mon 
memoire  sur  la  comete,  j'ai  tenu  compte  de  cet  accroissement  d'angle." 

OBSERVATORY  OP  HARVARD  COLLEGE.     LOVEKINO.     (Proceedings  Am.  Academy,  Vol.  IV.  p.  102.) 

"I  have  twice  visited  the  Observatory  of  Harvard  College,  and  examined  the 
light  of  this  brilliant  Comet,  when  condensed  in  the  focus  of  the  great  equatorial 
refractor.  On  the  first  of  these  occasions  a  Nicol's  prism  was  used,  and  the  changes 
in  the  brightness  of  the  image  corresponding  to  the  rotation  of  the  analyzer  were 
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very  decided;  and  the  positions  of  maxima  and  minima  were  indicated  with  com- 
plete unanimity  in  many  independent  experiments  by  Mr.  Bond  and  myself. 

"  These  experiments  were  made  in  such  a  way  as  to  guard  against  self-delusion, 
—  the  experimenter  not  being  able  to  see  the  position  of  his  analyzer  while  he 
was  judging  of  its  positions  of  maximum  and  minimum  transmission  of  the  light. 
On  the  second  occasion,  Savart's  polariscope  was  used,  in  which  plates  of  quartz 
and  tourmaline  are  so  combined  as,  with  polarized  light,  to  give  colored  fringes. 
The  first  glance  through  the  polariscope  at  the  light  of  the  comet,  condensed  in 
the  focus  of  the  telescope,  showed  the  field  of  view  traversed  by  colored  fringes, 
and  betrayed  strong  traces  of  polarization." 

HAVANA.     POEY.     (Comptes  Rendus,  Vol.  XL VIII.  p.  728.) 

a  Sept.  26.  En  faisant  usage  soit  de  la  lunette  polariscope  et  chromatique 
d'Arago,  soit  de  son  simple  polariscope  ou  de  celui  de  Savart  egalement  chro- 
matiques,  les  deux  premiers  jours  de  1'apparition  de  la  comete  Donati,  je  n'ai  pxi 
decouvrir  aucune  trace  de  polarisation.  Mais  j'ai  attribue  ce  fait  aux  vapeurs 
d'eau  qui  diminuaient  considerablement  la  transparence  de  1'air  et  rendaient  la 
perception  du  phenomene  difficile  a  saisir,  attendu  que  dans  les  soirees  suivantes 
pures  et  sereines,  j'ai  toujours  obtenu  des  traces  de  lumiere  reflechie  dont  le  plan 
de  polarisation  m'a  semble  correspondre  a  la  ligne  mediane  qui  unissait  le  centre 
du  soleil  au  centre  de  la  queue,  quelle  que  fut  du  reste  la  position  angulaire  de 
la  queue  de  la  comete.  Mais  &  mesure  que  la  comete  s'approchait  de  1'horizon 
ou  lorsque  les  rayons  lunaires  diminuaient  considerablement  1'intensite  de  sa  lu- 
miere, les  efiets  de  polarisation  devenaient  de  plus  en  plus  difficiles  a  saisir." 


The  following  observations  were  accidentally  omitted  in  their  proper  place  :  — 

September  29.     OBSERVATORY  OF  HARVARD   COLLEGE.     G.  P.  BOND. 
The  following  measurements  were  taken :  — 

Nucleus  to  vertex  c'  of  inner  envelope  C,       ........      17.8 

* 

Nucleus  to  inner  edge  of  the  bright  arch  of  B  in  the  direction  of  vertex,       .         .         25.1 
Nucleus  to  vertex  6'  of  envelope  B  (outer  edge  of  bright  arch),      .         .         .         .31.3 

October  9.     ANN  ARBOK.     BRUNNOW.     (Mss.) 

"  On  the  next  clear  evening,  Oct.  9th,  this  condensation  [the  secondary  nucleus] 
had  disappeared ;  but  in  the  same  direction  there  was  a  jet  of  light  from  the  nucleus, 
and  above  it  a  comparatively  dark  spot.  The  rings  were  not  symmetrical  to  the 
nucleus,  but  were  farthest  from  it,  and  also  brightest,  where  the  jet  of  light  was. 
The  intervals  between  the  rings  were  filled  again  with  some  light  matter." 
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IX.  ON  THE  OUTLINE  OF  THE  HEAD  OF  THE  COMET. 

THE  outlines  of  the  head  of  the  comet  upon  Plates  XLVII.  and  XLVHI.  have 
been  constructed  by  the  following  process. 

The  outlines  and  the  position  of  the  nucleus  have  first  been  traced  from  the 
original  figures  upon  thin  plates  of  mica.  These  represent,  as  nearly  as  practi- 
cable, a  curve  of  equal  brightness  near  the  outer  margin  of  decided  nebulosity, 
and  usually  a  little  within  its  extreme  limits.  The  very  faint  external  envelope, 
or  veil,  called  by  German  astronomers  the  "  Umhiillung,"  has  not  been  regarded 
in  making  the  tracings.  The  curves  were  divided  into  fifteen  groups,  arranged 
according  to  their  dates,  so  that  figures  of  neighboring  dates  only  were  included 
in  the  same  group.  The  originals,  having  been  drawn  on  different  scales,  and 
the  value  of  the  scale  having  been  seldom  stated,  the  following  method  was 
used  for  combining  all  the  members  of  a  group  into  a  single  normal,  and  finally 
for  reducing  this  normal  to  a  common  scale  adopted  for  all  the  groups. 

A  point,  k,  situated  in  the  axis,  was  determined  for  each  tracing,  by  the  con- 
dition that  its  distance  from  the  curve  on  either  side,  in  the  direction  perpen- 
dicular to  the  axis,  should  be,  as  nearly  as  possible,  equal  to  its  distance  from 
the  vertex,  while  it  was,  at  the  same  time,  symmetrically  placed  with  reference 
to  the  two  branches  of  the  outline  above  the  parallel  of  k.*  This  point  will  be 
symmetrically  situated  in  all  the  curves,  if  errors  in  the  drawing  of  the  original 
are  left  out  of  account.  The  tracings  were  then  imposed  one  on  the  other,  adjust- 
ing them  so  as  to  bring  their  axes  and  the  points  Jc  into  coincidence.  Straight 
lines  were  next  drawn  in  different  directions  from  k,  intersecting  all  the  curves. 
The  points  of  intersection  with  the  outlines  by  each  line  were  then  combined 
into  a  single  point,  /»0,  giving  to  each  a  weight  proportional  to  the  assumed  value 
of  the  original  figure.  A  curve  drawn  through  all  the  points,  j90,  was  adopted  as 
the  mean  of  all  the  curves  combined.  The  corresponding  place  of  the  nucleus 
was  the  mean  of  its  separate  positions,  having  regard  to  the  same  system  of 
weights  used  in  combining  the  tracings.  As  the  original  figures  are  of  different 

*  This  was  effected  by  drawing  upon  mica  two  lines  at  right  angles  to  each  other,  and  placing  the 
sheet  upon  the  figures,  with  the  angle  at  the  vertex ;  the  lines  were  adjusted  so  as  to  cut  off  equal, 
and,  as  nearly  as  possible,  similar  segments  of  the  outline.  The  points  where  they  crossed  the  outline 
were  connected  by  a  straight  line,  the  intersection  of  which  with  the  axis  was  taken  for  the  position  of  k. 
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lengths,  the  lower  lines  drawn  from  k  would  occasionally  fail  of  intersecting  one 
or  more  of  the  curves,  in  which  cases  a  proper  correction  has  been  applied  for 
the  change  of  scale  in  the  resulting  curve,  which  would  be  occasioned  by  the 
absence  of  any  members  of  the  original  system. 

After  combining  the  individual  outlines  as  here  described,  they  were  finally 
brought  to  a  common  scale,  by  making  the  distances  of  the  symmetrical  point  k 
from  the  vertex  the  same  in  all.  The  fifteen  normals  derived  as  here  described 
are  represented  on  Plate  XLVII. ;  the  places  of  the  nucleus  are  indicated  by  a 
cross.  The  last  figure  is  that  which  results  from  the  combination  of  the  whole 
series  into  a  single  one.  It  is  given  on  an  enlarged  scale  on  Plate  XLVIII. 

The  following  is  a  list  of  the  dates  of  the  original  drawings  or  sketches,  and 
of  the  places  at  which  they  were  made.  The  weights  used  for  their  combination 
are  also  given. 


Copenhagen,  wt.  =  3. 

Munich,  wt.  =  2. 

Markree,  wt.  =  3. 

Altona,  wt.  =  2. 

Dessau,  wt.  =  1. 

Eome,  Collegio  Romano,  wt.  =  1. 

Melbourne,  Australia,  wt.  =  2. 

Poulkova,  wt.  =  3. 

Cambridge,  Eng.,  wt.  =  2. 

Haddenham,  Eng.,  wt.  =  3. 

Greenwich,  Eng.,  wt.  =  3. 

Hamilton  College,  N.  Y.,  wt.  =  3. 

Bradstones,  Liverpool,  Eng.,  wt.  =  3. 

Observatory  of  Harv.  Coll.,  wt.  =  3. 

Geneva,  wt.  =  2. 


Aug.  24,  31 ;  Sept.  3,  23,  26,  28,  29,  30 ;  Oct.  1,  5,  6. 

Oct.  3,  4,  7,  10,  14,  16,  18. 

Sept.  20,  28;  Oct.  4,  5,  7,  8,  11,  16. 

Sept.  22,  28;  Oct.  1,  4,  6,  9,  12. 

Oct.  4,  10. 

Sept  4, 11,16,  22,  29  ;  Oct.  2,  4,  8,  9, 11, 13, 15, 17, 18, 19,  22. 

Oct.  12,  13,  14,24;  Nov.  7,  12. 

Sept.  12,  16,  18,  22,  24,  25,  30 ;  Oct.  5,  7,  8,  9,  13. 

Sept.  27,  30;  Oct.  2,  5,  6,  8,  9,  11,  15,  16. 

Sept.  24;  Oct.  5,  8,  11,  17. 

Oct.  2,  3,  4,  5,  9,  11,  15. 

Oct.  7,  10,  15,  17. 

Sept.  12  ;  Oct.  3,  4,  5,  8. 

Sept.  8,  20,  24,  25,  28 ;  Oct.  2,  6,  8,  9,  10,  11,  15,  18, 19. 

Sept.  26 ;  Oct.  3,  5,  6,  7,  9,  13,  14,  15. 


It  is  evident  from  the  large  discrepancies  which  are  found  among  these  figures, 
that  but  little  stress  should  be  laid  upon  the  comparatively  small  variations  which 
will  be  noticed  in  the  outlines  upon  Plate  XLVII. 

Beyond  a  slight  approximation  of  the  nucleus  towards  the  vertex  in  some  of 
the  earlier  figures,  as  may  be  seen  by  comparing  the  normals  for  Sept.  17th  with 
those  on  Sept.  30th,  Oct.  7th,  and  Oct.  14th,  Plate  XLVIII.,  it  is  remarkable  that 
they  present  scarcely  any  obvious  systematic  differences,  such  as  might  have  been 
anticipated  as  an  effect  of  the  perspective  foreshortening  of  the  true  outline,  or  that 
which  the  Comet  would  have  presented  if  the  line  of  vision  had  been  directed 
at  right  angles  to  the  axis  of  the  tail. 


T    (Q)iF    DONATI    J8SB. 
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The  annexed  numbers,  computed  by  Winnecke,*  show  the  proportion  represented 
by  cos.  v,  in  which  the  axis  of  the  tail  near  the  nucleus  was  foreshortened  by 
projection.  90° — v  is  the  inclination  of  the  axis  to  the  line  of  vision. 


Septl  2    . 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


.  cos.  >•  =  0.453 
0.471 
0.492 
0.515 
0.539 
0.564 
0.590 
0.616 
0.642 
0.668 
0.694 
0.721 
0.748 
0.775 
0.801 
0.827 
0.852 
0.876 
0.898 
0.919 
0.939 


Sept.  23 
24 
25 
26 
27 
28 
29 
30 

Oct.  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 


cos.  v  =  0.957 
0.972 
0.984 
0.993 
0.998 
1.000 
0.998 
0.993 
0.984 
0.971 
0.956 
0.940 
0.922 
0.907 
0.895 
0.887 
0.885 
0.887 
0.895 
0.908 
0.925 


It  appears  from  these  numbers,  that  during  the  greater  part  of  the  interval  in- 
cluded upon  Plate  XLVII.  the  Comet  must  have  presented  very  nearly  the  same 
aspect  that  it  would  have  done  if  it  had  been  seen  from  a  direction  at  right 
angles  to  the  axis.  Under  these  circumstances,  and  in  view  of  the  general  simi- 
larity of  the  entire  series  of  figures,  it  will  be  admissible  to  construct  from  them 
a  single  normal  representing  the  mean  of  all  the  outlines.  This  normal,  which  cor- 
responds to  a  mean  value,  cos.  v  =  0.91,  having  regard  to  the  weights,  is  repre- 
sented in  the  lower  half  of  Plate  XLVIII.  The  curve  of  a  catenary,  and  of  a 
parabola  with  its  focus  at  the  nucleus,  .have  been  added  for  the  purpose  of  conven- 
ient comparison.  The  resemblance  between  the  catenary  and  the  Comet  outline  has 
suggested  a  more  particular  consideration  of  the  effect  of  perspective  upon  the  outline 
of  the  head,  supposing  its  form  to  be  that  of  a  surface  generated  by  the  revolution 
of  a  catenary  upon  its  vertical  axis.  Before  entering  upon  this  subject,  we  will 


Pulk.  Bcob.  des  Grossen  Cometen,  1858,  p.  52. 
40 
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collect  the  observed  dimensions  of  the  head  of  the  Comet,  which  will  be  used  in  the 
discussion. 

To  reduce  the  outlines  to  angular  measurement,  a  scale  has  been  supplied  to 
the  figures,  by  ascertaining  from  the  observed  breadths  the  distance  from  the 
nucleus  of  a  symmetrical  point  in  the  axis ;  that  is,  where  a  =  b  in  the  notation 
already  adopted.  This  point,  it  will  be  noticed,  is  not  the  same  as  Jc,  but  the 
change  of  origin  to  the  nucleus  will  be  more  convenient  since  most  of  the  original 
measurements  have  been  referred  to  it. 

The  following  are  the  observed  dimensions  of  the  head  of  the  Comet,  and  of 
the  tail  near  the  nucleus.  The  numbers,  in  a  few  instances,  (such,  for  example,  as 
the  results  from  the  transit  of  the  tail  over  Arcturus,  Oct.  5,)  have  been  derived 
from  projections  or  from  figures  drawn  to  a  scale.  Those  measurements  which 
belong  to  the  outer  faint  veil,  "Umhiillung,"  have  not  been  included.  For  the 
notation,  a  has  been  used  to  denote  the  distance  from  the  nucleus,  the  sign  being 
positive  when  on  the  same  side  with  the  tail ;  b  is  the  corresponding  breadth. 


Dimensions  of  the  Head,  and  of  the  Tail  near  the  Nucleus. 


1858. 

1858. 

Aug.  30. 

Vienna 

a 

=     o'.o 

b 

=   5.0 

Sept.  18. 

Poulkova 

a 

=_oU 

b 

=  o'.o 

30. 

Vienna 

a 

=  +60.0 

b 

=  10.0 

18. 

Poulkova 

a 

=        0.0 

I 

=   1.5 

Sept.    2. 

Poulkova 

a 

=  —  1.5 

b 

=   0.0 

18. 

Poulkova 

a 

=  +  4.0 

b 

=   3.0 

2. 

Poulkova 

a 

=        0.0 

b 

=   3.5 

24. 

Obs.  Harv.  Coll.* 

a 

=  +  5.0 

b 

=   4.0 

4. 

Poulkova 

a 

=  —  1.3 

b 

=   0.0 

24. 

Poulkova 

a 

=  +  2.0 

I 

=   2.5 

8. 

Obs.  Harv.  Coll 

a 

=  —  1.0 

b 

=   0.0 

24. 

Poulkova 

a 

=  +  6.0 

» 

=   5.0 

8. 

Obs.  Harv.  Coll. 

a 

=  +  3.0 

b 

=   2.5 

25. 

Obs.  Harv.  Coll.» 

a 

=  —  1.5 

b 

=   0.0 

10. 

Vienna 

a 

=        0.0 

b 

=   5.0 

25. 

Obs.  Harv.  Coll.* 

a 

=        0.0 

b 

=   3.3 

10. 

Vienna 

a 

=  +30.0 

b 

=  15.0 

25. 

Obs.  Harv.  Coll. 

a 

=  —12.0 

b 

=   5.5 

10. 

Vienna 

a 

=  +60.0 

b 

=  15.0 

25. 

Poulkova 

a 

=  +  5.0 

b 

=    6.3 

12. 

Bradstones 

a 

=  +20.0 

b 

=  12.0 

25. 

Poulkova 

a 

=  +10.0 

b 

=   9.0 

12. 

Poulkova 

a 

=  —  1.7 

b 

=   0.0 

25. 

Poulkova 

a 

=  +26.0 

b 

=  11.7 

12. 

Poulkova 

a 

=        0.0 

b 

=   4.0 

26. 

Poulkova 

a 

=  +10.0 

b 

=  10.0 

12. 

Poulkova 

a 

=  +10.0 

b 

=   6.5 

26. 

Poulkova 

a 

=  +30.0 

b 

=  13.0 

14. 

Poulkova 

a 

=  —  0.7 

b 

=   0.0 

26. 

Poulkova 

a 

=  +60.0 

b 

=  17.0 

14. 

Poulkova 

a 

=        0.0 

b 

=    1.5 

27. 

Poulkova 

a 

=  +  5.0 

b 

=    6.0 

to 

4.0 

27. 

Poulkova 

a 

=  +10.0 

b 

=   8.5 

16. 

Poulkova 

a 

=  +  5.0 

b 

=   7.0 

27. 

Poulkova 

a 

=  +26.0 

b 

=  11.0 

16. 

Poulkova 

a 

=  +13.0 

b 

=    9.5 

27. 

Poulkova 

a 

=  +53.0 

b 

=  13.5 

16. 

Poulkova 

a 

=  +26.0 

b 

=  14.0 

29. 

Collegio  Romano 

a 

=        0.0 

b 

=   4.6 

*  From  sketch. 


Sept  I?" 

Sepl  30*  ir-36 

Oct.      7^  »-76 

Oct.     14<»  V- 


\ 
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1858. 

1858. 

Sept  29.  -Poulkova 

a  =  +60.0    I  =  23.0 

Oct  5.  Obs.  Harv.  Coll.  § 

a  =  —  1.0     6  =   0.0 

80.  Liverpool 

o  =  —  1.4    6  =  0.0 

5.  Haddculmin  || 

a  =  +20.7     6  =  14.0 

30.  Liverpool 

a  =  [      0.0]  b  =  [5.8] 

;">.  HadJenliamf 

a  =  +60.0     b  =  17.7 

30.  Poulkova 

a  =  —  0.8     b  =   0.0 

5.  Greenwich 

a  =  +10.3     6  =  10.3 

80.  Poulkova 

a=        0.0     6  =   2.3 

5.  Poulkova 

a  =  +  5.0     6=   6.0 

30.  Poulkova* 

a  =  +  4.2     b  =   5.2 

5.  Poulkova 

o  =  +  5.0     6  =   5.5 

30.  Poulkova 

a  =  +  5.0    b  =   5.0 

5.  Poulkova 

a  =  +13.0     6  =   8.0 

30.  Poulkova 

a  =  +10.0     6  =   7.0 

5.  Poulkova 

a  =  +26.0     6  =  14.0 

30.  Poulkova 

a  =  +26.0     6  =  14.5 

7.  Vienna 

a  =  +16.7     6  =  12.0 

Oct.      1.  Oxford 

a=        0.0     5=    4.1 

7.  Vienna 

a  =  +39.3     6  =  15.2 

2.  Obs.  Harv.  Coll. 

a  =  +  8.X)     6  =   5.0 

8.  Liverpool 

a  =  [—3.6]  6  =  [0.0] 

2.  Obs.  Harv.  Coll. 

a  =  +  1.7     6  =   0.0 

8.  Liverpool 

a  =  [     0.0]  6  =  [8.8] 

2.  Vienna 

a  =  +  6.5     6  =   6.6 

8.  Poulkova 

a  =  +13.0     6  =  13.0 

2.  Vienna 

a  =  +34.7     6  =  15.9 

8.  Poulkova 

a  =  +26.0     6  =  15.0 

2.  Vienna  t 

a  =  +62.8     6  =  17.9 

9.  Poulkova 

a  =  +  5.0     6  =    6.0 

3.  Vienna 

a  =  +15.7     6  =  10.8 

10.  Obs.  Harv.  Coll.** 

a  =  +  5.0     6  =    5.0 

3.  Vienna 

a  =  +35.9     b  =  15.2 

10.  Liverpool 

a  =  [—4.3]  6  =    0.0 

3.  Vienna 

a  =  +58.3     6  =  19.0 

'  10.  Liverpool 

a  =  [     0.0]  6  =[10.7] 

4.  Liverpool 

a  =  —  1.5     b  =   0.0 

13.  Poulkova 

a  =  +  3.0     6  =    6.5 

4.  Liverpool 

a  =        0.0     6  =   4.5 

15.  Obs.  Harv.  Coll.** 

a  =  +  5.0     6  =    4.3 

4.  Vienna 

a  =  +  7.1     b  =   8.2 

17.  Clinton  tt 

a  =  +15.0     6  =  10.0 

4.  Vienna 

a  =  +25.9     6  =  14.0 

19.  Obs.  Harv.  Coll.}  J 

a  =  +12.0     6=    5.0 

4.  Vienna 

a  =  +43.4     6  =  18.4 

19.  Obs.  Harv.  Coll.}} 

a  =  +50.0     6  =    6.0 

5.  Copenhagen  J 

a  =  +20.7     6  =  15.0 

80.  Cape  of  G.  H. 

a=        0.0     6=    4.7 

5.  Obs.  Harv.  Coll.§ 

a=        0.0     6=   3.0 

From  these  measurements  the   following  angular  distances  of  the   point  where 
the  breadth  is  equal  to  the  distance  from  the  nucleus  have  been  obtained. 

*  From  transit  of  comparison  star. 

t  The  values  of  a  for  the  Vienna  observations  have  been  obtained  by  dividing  the  difference  of  declination 
from  the  nucleus  to  the  observed  point,  by  the  cosine  of  the  angle  of  position  of  the  axis  of  the  tail.     The 
value  of  b  for  a  =  62'.8  has  been  corrected  from  19'.8,  as  printed  in  the  original 
J  From  D' Arrest's  figure. 
§  From  sketch. 

||  From  the  transit  of  the  tail  over  Arcturus. 

f  From  the  angles  of  position  of  tangents  combined  with  observed  breadths  at  greater  distances. 
**  Brighter  part  of  tail.     From  sketch. 
tt  Outside  limit  of  bright  light, 
ft  See  remarks  on  p.  70,  from  which  these  numbers  have  been  taken. 
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Normal  Breadths  of  Tail  near  the  Nucleus. 

1858.  1858.                                                                         1858. 

Sept.     8        a  —  b  =  6.2  Sept.  21        a  =  b  =  5.3                             Oct.     4        a  =  b  =  8.4 

9  5.9  22  5.5  5  8.5 

10  5.7  23  5.6  6  8.6 

11  5.5  24  5.9  7  8.6 

12  5.4  25  6.2  8  8.7 

13  5.3  26  6.6  9  8.7 

14  5.2  27  6.9  10  8.7 

15  5.1  28  7.2  11  8.6 

16  5.1  29  7.5  12  8.5 

17  5.1  30  7.7  13  8.3 

18  5.1  Oct.       1  7.9  14  8.0 

19  5.2  2  8.1  15  7.5 

20  5.2  3  8.3 

If  we  reduce  these,  by  means  of  the  outlines,  to  a  distance  of  10'  from  the  nu- 
cleus, and  compare  the  results  with  the  breadths  of  the  tail  at  the  same  point 
read  off  from  the  charts  constructed  from  observations  made  with  the  naked  eye, 
or  with  telescopes  of  low  power,  as  given  on  pp.  115-117,  we  shall  find  that  the 
latter  have  sensibly  larger  values;  a  circumstance  readily  explained  by  the  greater 
diffusion  of  the  margin  in  the  telescope,  and  the  consequent  difficulty  of  recog- 
nizing the  nebulosity  until  it  had  attained  a  certain  degree  of  density  somewhat 
within  its  full  limits. 

To  proceed  with  the  investigation  of  the  effect  of  perspective  upon  the  out- 
line, we  will  designate  the  enveloping  surface  of  the  head  of  the  Comet,  as  above 
denned,  by  C,  and  represent  by  M  and  N  the  vertical  and  horizontal  co-ordinates 
of  a  point  P,  upon  the  generating  curve,  taking  the  lowest  point  of  the  catenary 
for  the  origin ;  by  ?,  the  angle  which  the  tangent  at  P  makes  with  the  axis  of 
M ;  and  by  v,  the  inclination  of  the  axis  of  M  to  the  plane  upon  which  the  outline 
is  supposed  to  be  projected.  The  circle  described  by  the  revolution  of  the  point  P 
about  the  axis,  will  be  projected  as  an  ellipse  having  for  its  semi-axes 

a  =  N, 

ft  •=.  N  sin.  v. 

The  similar  ellipses  corresponding  to  all  positions  of  P  represent  the  projection 
of  the  surface  C,  and  a  curve  drawn  tangent  to  them  so  as  to  include  them  all 
without  intersection  will  be  the  required  outline.  Hence,  if  we  denote  by  |  and 
i)  the  co-ordinates  of  a  point  p  on  one  of  these  ellipses,  its  centre  being  the  origin, 
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and  p  the  point  where  it  touches  the  outline,  we  shall  have  the  following  equa- 
tions for  determining  the  co-ordinates  x  and  y  of  the  required  outline : 

x  =  l»  y=M  cos.  v  -{-  ij, 


dx  ~  ~  rff  ' 

the  last  equation  being  the  condition  for  the  coincidence  of  the  tangents  of  the 
two  curves  at  p.    We  have  then  from  the  above, 

(y  —  M  cos.  v)2  =  (JV*  —  z2)  sin.2  v ; 

dy  dM  ,     /  ft,  dN  \  sin.*  y 

And  at  the  point  p, 

dy  dt)  .    2       J 

j      =:    J7  =   — Sln-    v  ~  ' 
dx  rf{  , 

Combining  the  last  two  equations,  and  making  |  =  x,  they  give 

dM 
0  =  -T—  cos.  v  +   , 

'/.'•  ax 

Hence, 


In  which,  if  we  make  tan.  t  =  -  -  , 

d  M 

t  being  the  angle  which  the  tangent  to  the  catenary  at  P  makes  with  the  verti- 

cal axis,  and 

cos.  Y  =  —  tan.  v  tan.  T, 

we  have,  finally, 


_ 
|  =  JV  ^T~-  -  tan.2  v  tan.2  T, 

jy  =  —  N  sin.  v  tan.  v  tan.  T  ; 
or, 

|  =  a  sin.  y,  17  =  /3  cos.  y. 

For  those  points  where  v  is  greater  than  90°  —  T,  the  surface  is  not  seen  in 
profile,  and  y  becomes  imaginary. 

To  obtain  from  these  equations  the  position  of  a  point  in  the  curve  of  the  pro- 
jected outline  of  the  head  of  the  Comet  at  a  given  inclination  of  the  axis  to  the 
line  of  sight,  supposing  its  figure  to  be  that  of  the  surface  C,  we  must  substitute 
the  co-ordinates  M  and  N  of  the  point  P  in  the  generating  curve  and  the  angle  of 
the  tangent  t.  We  shall  then  have  for  the  axes  of  the  ellipse, 

a  =  N,  ft  =  N  sin.  v, 
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and,  as  above, 

cos.  -y  =  —  tan.  v  tan.  T, 

|  =  «  sin.  y,  T/I  =  /3  cos.  y ; 

and  for  the  point  p  in  the  projected  outline, 

x  =  |,  y  —  M  cos.  v  +  *?• 

The  numbers  subjoined  are  the  horizontal  distances,  designated  by  8x,  between 
points  in  the  generating  curve,  and  in  the  projected  outline  of  C  for  different 
values  of  v.  For  convenience  in  description,  the  catenary  is  supposed  to  be  in- 
verted, in  order  to  present  it  under  the  same  aspect  with  the  outlines  on  the 
Plates ;  in  this  position,  the  origin  is  at  the  vertex.  The  points  of  intersection  of 
the  curves  with  their  vertical  axes,  as  well  as  the  axes  themselves,  are  supposed 
to  coincide ;  their  relative  position  being  similar  to  that  of  the  parabola  and  catenary 
in  the  lower  group  on  Plate  XL VIII.  The  unit  for  8  x  is  the  breadth  of  the 
catenary  at  the  point  where  the  breadth  is  equal  to  the  distance  from  the  origin, 
that  is,  the  value  of  2  ^V  when  2  N  =  M.  At  this  point  the  inclination  of  the 
tangent  to  the  vertical  in  the  catenary  is  T  =  9°  44'.0. 

Corrections  of  the  apparent  Outline  of  C  for  the  effect  of  Perspective. 

v  =  60°  O1 
cos.  v  =  0.500. 

Sx  =  —  0.00 
.05 
.06 
.07 
.08 

.09 
.09 
.10 
.10 
.10 

.10 
.11 
.11 
.11 
—  0.11 

These  differences  will  be  considerably  diminished  if  the  projected  outline  be 
compared,  not  with  the  catenary  in  its  original  proportions,  but  with  the  same 


Distance  from 
the  Vertex. 

v  =  0°  0" 
cos.  v  =  1.000. 

v  =  26°  51' 
cos.  v  =  0.900. 

v  =  36°  62' 
cos.  v  =  0.800. 

0.0 

Sx  =  0.00 

dx  =  —0.00 

8x  =  —0.00 

0.1 

.00 

.01 

.01 

0.2 

.00 

.01 

.02 

0.3 

.00 

.01 

.02 

0.4 

.00 

.01 

.02 

0.5 

.00 

.01 

.03 

0.6 

.00 

.01 

.03 

0.7 

.00 

.01 

.03 

0.8 

.00 

.01 

.03 

0.9 

.00 

.01 

.03 

1.0 

.00 

.02 

.03 

1.1 

.00 

.02 

.03 

1.2 

.00 

.02 

.04 

1.3 

.00 

.02 

.04 

1.4 

0.00 

—  0.02 

—  0.04 
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curve  slightly  enlarged  in  scale;  or  otherwise,  if  we  make  the  comparisons  after 
first  reducing  the  outline  in  such  a  proportion  as  to  bring  it  nearly  into  coincidence 
with  the  catenary.  The  latter  process  being  somewhat  more  convenient,  we  will 
compare  the  catenary  with  the  projected  outlines  reduced  in  the  proportions, 


For  v  =  0  6 
=  25  51 
=  36  52 
=  60  0 


cos.  v  =  1.000 
=  0.900 
=  0.800 
=  0.500 


1  :  1.000 

1  :  1.051 

1  :  1.105 

1  :  1.338 


The  following  are  then  the  least  distances,  denoted  by  8 p,  of  the  two  curves 
apart,  after  they  have  been  adjusted  to  the  best  coincidence.  The  positive  sign 
indicates  that  the  outline  is  within  the  catenary.  The  unit  for  dp  is  the  same 
as  for  3x. 

Projected  Outline,  reduced  in  Scale,  compared  viith  Catenary. 


Distance  from 
the  Vertex. 

0.0 
0.1 
0.2 

0.3 
0.4 
0.5 

0.6 
0.7 
0.8 

0.9 
1.0 
1.1 

1.2 
1.3 
1.4 


cos.  V  =  1.000. 

8  p  =  0.000 
.000 
.000 

.000 
.000 
.000 

.000 
.000 
.000 

.000 
.000 
.000 

.000 

.000 
0.000 


V  =  25°  51' 

cm.  v  =  0  900. 


cos.  v  =  0.800. 


cos.  v  =  0.600. 


—  0.001 
0.002 

0.001 
0.001 
0.001 

0.001 

—  0.001 
0.000 

0.000 

0.000 

+  0.001 

0.001 

0.001 

+  0.002 


8  p  =  +  0.003 

ip  =  +0.005 

0.000 

—  0.002 

—  0.002 

0.008 

0.004 

0.007 

0.005 

0.006 

0.004 

0.004 

0.003 

—  0.002 

—  0.001 

0.000 

0.000 

+  0.002 

+  0.001 

0.005 

0.002 

0.008 

0.003 

+  0.012 

0.005 

.... 

+  0.006 

.... 

If  we   put  M9,  NO,  and  y0  for  the  values  of  M,  N,  and  y  corresponding   to  the 
apparent  vertex,  we  shall  have  for  this  point 

v  =  90°  —  T,  cos.  y0  =  1,  y0  =  -M*  cos.  v  -  -  N0  sin.  v. 

If  n  is  the  distance  of  the  nucleus   from   the  vertex,  n  cos.  v  will  be  its  distance 
from  the  origin  projected.     Hence  its  distance  from  the  apparent  vertex  will  be 

N0  sin.  v  -j-  (n  —  M0)  cos.  v  • 
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and  the  correction  to  be  applied  to  its  distance  from  the  apparent  vertex  to 
reduce  it  to  the  distance  for  v  —  0  will  be 

d  n  =  n  —  JV0  sin.  v  —  (n  —  M0)  cos.  v. 

The  following  values  of  d  n  depend  on  the  position  of  the  nucleus  n  =  0.242, 
which  is  the  mean  result  from  the  observed  figures  reduced  for  the  effect  of  pro- 
jection to  v  =.  0.  The  same  unit  has  been  used  as  for  8  x  and  dp,  viz.  the 
value  of  2  JV  when  2  N  =  M.  A.  positive  sign  indicates  that  the  effect  of  per- 
spective is  to  bring  the  nucleus  nearer  to  the  apparent  vertex  than  it  is  to  the 
true  vertex  corresponding  to  v  =  0. 


v  —  0  0 

cos.  v  =  1.000 

d  n  =   0.000 

=  25  51 

=  0.900 

—  +  0.005 

=  36  52 

=  0.800 

—  -|_  0.006 

=  60  0 

=  0.500 

=  _  0.007 

=  63  0 

=  0.454 

=  —0.013 

Substituting,  in  place  of  the  unit  which  has  been  adopted  for.  8p  and  Sn,  its 
value  in  angular  measurement,  derived  from  the  dimensions  already  given  of  the 
head  of  the  Comet,  we  find  that  within  a  distance  of  6'.7  from  the  nucleus  the 
maximum  value  of  8 p  is  less  than  O'.OS,  during  the  interval  for  which  outlines 
are  given  on  Plate  XLVIL,  viz.  Sept.  3d  to  Oct.  18th.  As  this  limit  is  too  small 
to  be  recognized  in  the  observations,  it  follows  that  one  of  the  principal  phe- 
nomena exhibited  in  the  observed  figures,  namely,  the  permanent  character  of  the 
outline  while  the  angle  between  the  axis  and  the  line  of  sight  was  changing 
through  an  arc  of  nearly  90°,  has  been  satisfactorily  accounted  for. 

With  regard  to  the  position  of  the  nucleus,  it  is  to  be  noticed  that,  while 
diminishing  the  scale  of  the  projected  outline,  to  bring  it  into  accordance  with 
the  catenary,  we  must  at  the  same  time  diminish  in  an  equal  proportion  the 
distance  of  the  nucleus  from  the  apparent  vertex  in  order  to  retain  it  in  its 
proper  position  relatively  to  the  outline.  Hence  the  distances  (n)  of  the  nucleus 
from  the  apparent  vertex  corresponding  to  the  values  of  8p  will  be,  using  the 
same  unit  as  above, 


v  =  0  0 
=  25  51 
=  36  52 

•=  GO     0 


cos.  v  =  1.000 
=  0.900 
=  0.800 
=  0.500 


(n)  =  0.242 
=  0.226 
=  0.214 
=  0.186 


If  now  we   ascertain    the   observed  value    of  (n)  from   the    normal   outlines    for 
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Sept.  17,  Sept  30,  Oct.  7,  and  Oct.  14,  Plate  XLVIIL,  obtaining  the  unit  M=  2  N 

for  each  curve  separately,  and  applying  the  corrections  9  x,  we  have  the  following 
numbers  :  — 

Comparison  of  Computed  and  Observed  Distances  of  the  Nucleus  from  the  Vertex  of  Hie  Outline. 


Computed. 

Otwerred. 

Jlf-2JV=  1. 

In  arc. 

i 

Sept  17 

0.217 

0.214 

+  0.003 

+  0.01 

30 

.241 

.226 

+  0.015 

+  0.10 

Oct.      7 

.225 

.247 

—  0.022 

—  0.16 

14 

.233 

.237 

—  0.004 

—  0.03 

Here  also  the  agreement  with  observation  is  not  unfavorable,  and  is  an  additional 
confirmation  of  the  hypothesis  which  has  been  made  respecting  the  actual  form 
of  the  head  of  the  Comet. 

It  will  be  interesting  to  examine  further,  whether  the  breadths  of  the  tail,  corrected 
for  perspective  and  reduced  to  the  unit  of  distance  from  the  earth,  agree  with  the 
assumed  figure,  in  which  the  sections  by  planes  perpendicular  to  the  axis  are  circles. 

After  correcting  the  apparent  figures  for  the  effect  of  perspective  by  means 
of  the  values  of  8  x  and  reducing  to  the  unit  of  distance  of  the  Comet  from  the 
Earth,  ^/  =  1,  we  obtain  the  following  results,  in  which  V  is  the  breadth  corre- 
sponding to  the  distance  d  from  the  nucleus  when  the  Comet  is  viewed  from  a 
direction  at  right  angles  to  the  axis  and  at  the  unit  of  distance. 

Breadths  of  the  Tail. 

a1  =  10.0  ^  =  7'.2 

10.0  6.6 

10.0  6.0 

10.0  6.3 

10.0  6.3 

10.0  5.8 

10.0  5.4 

10.0  5.4 

The  apparent  diminution  of  breadth  would  seem  to  indicate  that  the  diameter 
of  the  head  of  the  Comet  was  smaller  in  the  direction  of  the  plane  of  the  orbit, 
than  at  right  angles  to  it ;  since,  owing  to  the  change  of  position  of  the  Earth 
and  Comet,  the  direction  of  the  line  of  vision  had  altered  in  the  interval  be- 
tween Sept.  10th  and  Oct.  15th,  from  being  nearly  in  the  plane  of  the  orbit  to  a 
position  almost  at  right  angles  to  it  The  breadths  deduced  from  the  charts 

41 


Sept  10 

a!  =  6.0 

Tj                 /»   O 

U    —   D.O 

15 

6.0 

5.7 

20 

6.0 

5.3 

25 

6.0 

5.5 

30 

6.0 

5.6 

Oct.     5 

6.0 

5.1 

10 

6.0 

4.8 

15 

6.0 

4.8 
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indicate,  however,  just  the  opposite,  V  increasing  instead  of  diminishing  with  the 
later  dates.  This  fact,  together  with  the  uncertainty  of  the  data,  especially  near 
the  beginning  and  end  of  the  series,  leave  it  questionable  whether  any  variation 
took  place  in  the  value  of  b'.  There  seems  then  at  least  no  decisive  evidence 
from  observation  opposed  to  the  hypothesis  that  the  sections  are  circles.  This  is 
also  the  conclusion  reached  by  Winnecke,  by  employing  his  own  observations  be- 
tween Sept.  12th  and  Oct.  8th* 

It  will  be  noticed  that  the  preceding  discussion  necessarily  depends  on  the  as- 
sumed constancy  of  the  form  of  the  head  throughout  the  entire  apparition  of  the 
Comet. 


X.  ON  THE  BRANCHES  AND  CENTRAL  DARKNESS  OF  THE  TAIL. 

IN  Section  I.,  under  the  dates  Aug.  23,  24,  31,  and  Sept.  2  and  12,  will  be  found 
particular  mention  of  the  separation  of  the  tail  into  two  branches,  enclosing  be- 
tween them  a  comparatively  dark  interval.  This  feature  was  preserved  with  more 
or  less  decision  throughout  the  entire  apparition  in  the  northern  hemisphere,  and 
we  find  it  expressed  in  figures  of  the  Comet  made  in  the  southern  hemisphere 
as  late  as  November.  On  the  24th  of  August,  the  right-hand  branch,  as  seen  in 
the  telescope,  —  that  following  in  the  order  of  right  ascension,  —  already  surpassed 
the  other  in  density  and  distinctness  of  outline  ;  for  several  weeks  there  seems 
to  have  been  no  marked  alteration  beyond  a  gradual  strengthening  of  the  con- 
trast, as  the  Comet  increased  in  brightness.  From  the  middle  to  the  20th  of 
September  the  difference  in  the  aspect  of  the  two  branches  became  more  decided, 
so  as  to  attract  general  attention ;  it  reached  a  maximum  about  the  time  of  the 
perihelion  passage,  Sept.  30th,  or  perhaps  a  day  or  two  later.  A  change  now 
took  place  rapidly.  According  to  Pape,  the  left  branch  had  become  brightest  on 
the  4th  of  October,  but  others  defer  this  to  a  few  days  later.  On  the  8th,  the 
envelopes  were  most  distinct  on  the  left  side,  and  on  the  9th,  and  subsequently, 
the  left  branch  was  brightest,  or  at  least  was  not  inferior  to  the  other  near 
the  nucleus.  It  would  seem  from  some  accounts  that  in  more  distant  parts  of 
the  tail  the  convex  side  still  maintained  its  superiority.  In  the  earliest  and 
latest  figures  of  the  Comet,  the  branching  seems  to  have  been  little  more  than  a 

*  Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  54. 
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brightening  up  of  the  light  near  the  margin.  For  about  two  weeks,  beginning 
with  the  20th  of  September,  the  branches  were  defined  on  the  inner  side  by  a 
very  conspicuous  dark  region,  at  first  narrow  and  strongly  outlined,  and  subse- 
quently becoming  broader  and  less  distinct  The  following  is  a  summary  of  the 
principal  notices  of  the  branches  and  of  the  central  darkness. 

Sept.  8th  to  20th.  Right-hand  branch  as  seen  in  telescope  bright  and  well  defined. 
The  left-hand  comparatively  faint,  with  hazy  and  uncertain  limits. 

Sept.  20th  to  24th.  Very  strong  contrast  in  the  brightness  of  the  two  branches. 
Central  darkness  becomes  conspicuous,  and  has  a  definite  parabolic  outline,  touch- 
ing the  nucleus  at  its  vertex.  Its  breadth  at  5'  from  the  nucleus  is  about  one 
eighth  of  the  whole  breadth  of  the  tail.  Its  central  line  is  not  in  the  middle  of 
the  tail,  but  inclines  towards  the  faint  left-hand  branch. 

Sept.  24th  to  30th.  The  contrast  of  the  branches  continues.  The  central  dark- 
ness very  conspicuous.  Its  outline,  with  the  vertex  precisely  at  the  nucleus,  forms 
the  lower  limit  of  the  inner  envelopes.  On  Sept.  25th,  its  breadth  at  6'  from 
the  nucleus  was  about  one  eighth  of  the  whole  breadth  of  the  tail.  From  the 
28th  to  the  30th,  this  proportion  was  variously  estimated  at  from  one  fourth  to 
one  twelfth,  different  gradations  being  probably  taken  for  its  limit.  Struve  and 
Webb  describe  it  as  occupying  one  eighth  of  the  breadth. 

After  the  1st  of  October,  the  dark  zone  widened,  and  became  less  distinct ;  its 
increased  breadth,  and  the  approach  of  the  Comet  to  the  Earth  caused  the  branches  to 
appear  to  diverge  at  a  larger  angle  on  Oct.  9th,  and  subsequently  for  at  least  one  or 
two  weeks  the  left  branch  in  the  telescopic  view  was  usually  brighter  than  the  right. 

The  following  numbers  are  estimates  of  the  relative  space  occupied  by  the 
branches  and  the  dark  zone. 


1858.     Sept.  28     Markree    Right  branch:    Zone:    Left  branch  =    2 
«      80     Struve  "  "  " 

«      30     Webb  "  "  " 


Oct. 

3 

Galle 

H 

3 

Vienna 

d 

4 

Webb 

Oct. 

4 

Galle 

u 

4 

Vienna 

u 

7 

Vienna 

Oct. 

9 

Struve 

(( 

11 

Webb 

u 

13 

St.rnvp 

u 
u 
it 

u 

a 


u 
u 
a 

a 
u 


a 
it 


=    2 

1 

1 

=  11 

3 

10 

=    4 

1 

3 

=    3 

1 

2 

=    3 

1 

2 

—    3 

2 

=    3 

2 

2 

=  21 

8 

13 

=  47 

11 

20 

=    5 

4 

3 

=    1 

6 

1 

=    5 

2 

1 
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I 

The  last  numbers  of  the  series  are  inconsistent,  but  the  limit  of  the"  zone  had 
become  altogether  indistinct. 

In  addition  to  the  dark  zone  above  described,  there  was  a  narrow,  dark  canal, 
with  straight  outlines  carried  quite  up  to  the  nucleus,  which  escaped  general 
observation,  and  has  only  in  a  comparatively  few  instances  been  clearly  distin- 
guished from  the  broad  zone.  Close  in  the  rear  of  the  nucleus  the  canal  was 
singularly  dark,  quite  as  much  so  to  appearance  as  the  background  of  the  sky ; 
its  outlines  were  there  sharply  denned,  and  perfectly  straight,  and  separated  at 
their  origin  by  a  space  precisely  equal  to  the  diameter  of  the  nucleus.  At  a  little 
distance  they  were  lost  in  the  dark  zone,  the  side  next  to  the  bright  branch  of 
the  tail  being  the  most  easily  traced  and  continued  farthest  into  the  tail.  The 
appearance  was  commonly  described  as  the  shadow  of  the  nucleus,  or  as  a  shadow- 
like  appendage  to  it.  If  a  shadow  was  actually  visible,  it  most  probably  could 
not  have  been  distinguished,  as  to  its  aspect,  from  the  similar  effect  which  would 
have  been  produced  by  the  streaming  off  of  luminous  matter  from  the  surface 
of  the  nucleus  in  a  sensibly  straight  line,  having  an  unoccupied  space  directly  in 
its  rear,  and  of  even  breadth  with  it.  The  only  exact  measurements  of  the  direc- 
tion of  the  canal  which  I  have  found  expressly  designating  it  as  a  feature  dis- 
tinct from  the  dark  zone,  are  those  made  at  the  Observatory  of  Harvard  College. 
The  following  are  the  differences  between  the  angles  of  position  of  the  canal  and 
of  the  radius  vector  from  the  Sun  prolonged ;  p  denotes  the  angle  of  position  of 
the  canal,  and  j»0  that  of  the  prolongation  of  the  radius  vector. 

1858.     Sept.  29  p0—p=;—3  4 

Oct.      2  =  -|-  2  45     Following  edge  of  canal. 

"4  =       2  32                       " 

"5  =       4  54                       " 

"8  =       2  50 

"9  =       4  49 

"15  =  -|-  2  32 

These  numbers  indicate  a  deviation  from  the  direction  of  the  radius  vector  of 
the  same  sign  with  the  deviation  of  the  axis  of  the  tail  as  investigated  by  Pape 
and  Winnecke,  but  somewhat  less  in  amount.  They  do  not  necessarily  exclude 
the  idea  of  the  superposition  of  an  actual  shadow  near  the  nucleus,  since  the 
measurements  represent  the  direction  of  a  point  in  the  canal  at  too  large  a  dis- 
tance from  the  nucleus  to  exhibit  any  sensible  influence  from  a  shadow,  if  such 
existed.  Dr.  Peters  at  Hamilton  College  has  discriminated  carefully  between  the 
zone  and  the  canal,  and  has  in  several  instances  remarked  the  inclination  of  the 
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latter  towards  the  (apparent)  right-hand  branch  of  the  tail,  which  would  tend  to 
diminish  the  value  of  p0 — p.  The  blackness  of  the  region  just  in  the  rear  of  the 
nucleus,  and  its  sharply  defined  edges,  were  frequently  mentioned  as  noticeable 
peculiarities.  It  is  interesting  to  tcace  in  the  observations  a  very  evident  connec- 
tion between  the  changes  in  the  aspect  of  the  envelopes  and  corresponding  changes 
in  the  branches.  The  most  obvious  instance  of  tb,is  was  the  alteration  in  the 
relative  brightness  of  the  two  branches  which  followed  a  decided  change  in  the 
disposition  of  the  envelopes.  The  connection  is  readily  explained,  if  we  suppose 
the  branches  to  be  simply  the  effect  of  the  aggregation  of  the  paths  of  particles 
dispersed  from  the  envelopes,  and  becoming  more  or  less  d^hse  on  either  side 
according  to  the  disposition  of  the  latter.  The  Comet  of  June,  1860  (1860,  III.), 
furnished  a  good  illustration  of  the  changes  to  which  the  phenomenon  of  the 
branching  of  the  tail  may  be  subjected  in  the  course  of  a  few  days,  and  of  their 
connection  with  the  envelope  formation.  On  Plate  L.  are  represented  nine  tele- 
scopic views  of  this  Comet,  taken  at  the  Observatory  of  Harvard  College,  at  the 
dates  June  21,  22,  24,  25,  26,  27,  28,  30,  and  July  1,  1860.  The  appearance  in 
the  telescope  and  comet-seeker  was  as  follows. 

On  the  21st  of  June,  no  dark  streak  or  hollow  was  seen,  but  the  (apparent) 
left-hand  side  was  much  brighter  than  the  other,  —  by  the  best  estimate  that 
could  be  made,  it  was  twice  as  bright  as  the  opposite  half.  By  the  25th,  the 
branches  and  central  dark  zone  were  well  developed,  the  left  side  remaining  much 
the  brighter.  On  the  26th,  the  left>hand  branch  comprised  three  fourths  of  the 
whole  light.  The  nucleus  had  thrown  off  a  new  emission  of  an  irregular  figure, 
the  dispersion  of  which  into  the  tail  was  distinctly  visible  on  the  following  even- 
ing, the  27th,  as  far  as  a  distance  of  7'  from  the  nucleus,  up  to  which  point  it  had 
restored  the  two  branches  to  a  perfect  equality  in  brightness.  On  the  28th,  both 
branches  were  symmetrical  and  equally  bright,  excepting  near  the  parallel  of  the 
nucleus,  where  there  was  a  considerable  effusion  of  nebulosity  on  the  left  side. 
The  equalization  of  the  two  branches  reached  as  far  as  30'  from  the  nucleus.  It 
is  probable  that  the  matter  thrown  off  from  it  on  the  26th  had  now  reached 
to  that  distance.  On  June  30th  and  July  1st,  the  branches  were  once  more 
decidedly  unequal,  the  left-hand  being  much  the  brighter,  as  it  had  been  pre- 
viously to  the  27th.  Within  a  few  days  later,  the  branches  and  the  inequality 
of  brightness  had  disappeared. 

Additional  remarks  on  the  connection  of  the  envelopes  with  the  branching  of  the 
tail  will  be  found  in  Section  XII. 
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XL    THE   NUCLEUS. 

THE  term  nucleus,  as  it  has  been  applied  in  the  original  observations,  has  no 
precise  significance.  Sometimes  it  has  been  used  to  designate  almost  the  whole 
head  of  the  Comet  as  it  appeared  to  the  naked  eye,  sometimes  in  a  sense  in- 
cluding one  or  more  of  the  brighter  envelopes,  and  again  it  has  been  confined 
to  the  brilliant  star-like  point,  as  distinguished  by  its  brightness  and  appearance 
of  solidity  from  the  nebulosity  about  it.  Whether  a  true  nucleus  was  at  any 
time  seen,  disengaged  from  the  surrounding  nebulosity,  is  of  course  open  to 
question.  We  have  sufficient  evidence,  from  observations  made  at  about  the  times 
of  nearest  approach  to  the  Earth  and  Sun,  when  the  opportunities  were  most 
suitable  for  determining  its  true  diameter,  that  the  solid  centre,  if  there  were 
any;  could  not  have  been  so  much  as  five  hundred  English  miles  in  diameter; 
whereas  the  great  mass  of  measurements  indicate  a  size  many  times  greater, 
especially  at  the  time  when  the  Comet  was  most  distant  from  the  Earth.  In 
July  and  August,  for  instance,  the  measurements  made  with  the  great  refractor 
of  the  Observatory  of  Harvard  College  give  a  diameter  greater  by  nearly  ten 
times  than  was  indicated  by  observations  with  the  same  instrument  made  in  the 
first  week  of  October. 

This  apparent  increase  in  dimensions  when  the  Comet  was  most  distant  from 
the  Earth  is  good  evidence  that  the  true  nucleus  was  not  generally  seen,  and 
that,  if  it  really  existed,  it  was  concealed  from  view  by  a  surrounding  nebulous 
atmosphere  sufficiently  dense  to  present  a  nuclear  aspect.  This  may  readily  be 
supposed  to  be  subject  to  considerable  changes,  even  before  the  appearance  of  the 
regularly  formed  envelopes,  and  to  have  ill-defined  outlines,  which  would  be  dif- 
ferently estimated  according  to  the  distance  of  the  Comet  from  the  Earth  ;  the 
limits  assigned  to  it  would  also  vary  with  the  optical  power  under  which  they 
were  viewed,  the  larger  telescopes  penetrating  nearer  to  the  centre.  This  explains 
the  apparent  diminution  in  size  and  brightness  which  took  place  immediately 
upon  the  disengagement  of  a  new  envelope  ;  the  latter  in  its  earliest  stage  being 
quite  undistinguishable  from  the  nucleus  itself,  and,  when  separated,  leaving  it 
evidently  smaller  and  less  brilliant  than  before.  These  variations,  however,  owing 
to  the  small  angle  subtended  by  the  nucleus,  were  more  sensible  in  their  effect 
upon  the  eye,  than  in  the  measured  diameters.  The  following  is  a  collection  of 
the  measured  diameters  of  the  so-called  nucleus,  as  it  appeared  in  the  telescopic 
view,  reduced  to  the  unit  of  distance  from  the  Earth. 


THE   NUCLEUS. 


327 


Where  measurements  in  two  directions  have  been  given  in  the  observations, 
the  smaller  axis  only  has  been  retained.  Where  the  measurement  has  evidently 
included  a  large  area  of  mere  nebulosity  generally  distinguishable  from  the  bright 
centre,  the  corresponding  diameter  has  been  enclosed  in  brackets.  The  distance 
of  the  Comet  from  the  Earth  at  the  date  of  every  tenth  observation  is  also  added. 
It  may  be  remarked  here,  that  with  the  more  powerful  telescopes,  and  at  about 
the  time  of  the  perihelion,  the  side  of  the  nucleus  opposite  to  the  sun  was  always 
the  best  defined,  and  frequently  presented  a  perfectly  sharp  outline,  while  the 
other  was  hazy  and  without  precise  limit 


Diameters  of  the  Nucleus,  reduced  to  the  Distance  J  =.  1. 


1858. 

July  19.  Obs.  Harv.  Coll.  12*0 

Aug.  30.  Obs.  Harv.  Coll.  10.1 

Sept.  2.  Copenhagen  16.0 

2.  Copenhagen  2.4 

2.  Poulkova,  Strove  4.0 

4.  Poulkova,  "Winnecke  10.1 

7.  Berlin,  Forster  8.9 

8.  Obs.  Harv.  Coll.  4.2 

11.  Poulkova,  Winnecke  10.0 

12.  Poulkova,  Struve  4.5 
12.  Poulkova,  Winnecke  9.5 

12.  Bradstones  (13.0) 

13.  Berlin,  Forster  7.7 
13.  Poulkova,  Struve  5.7 
13.  Poulkova,  Winnecke  5.1 

15.  Berlin,  Forster  9.1 

16.  Dorpat  5.8 

16.  Poulkova,  Winnecke  4.0 

17.  Dorpat  4.0 

17.  Poulkova,  Struve  4.0 

18.  Poulkova,  Struve  2.2 

18.  Poulkova,  Winnecke  1.8 
1-9.  Dorpat  3.7 

19.  Poulkova,  Winnecke  2.8 

20.  Collegio  Romano  6.1 

21.  Berlin,  Forster  (9.5) 

21.  Dorpat  3.5 

22.  Poulkova,  Winnecke  2.2 

23.  Obs.  Harv.  Coll.  2.8 


,4=1.30 


1858. 

Sept.  24.  Obs.  Harv.  Coll.  2*2 

24.  Poulkova,  Struve  1.8 

24.  Poulkova,  Winnecke  1.8 

25.  Berlin,  Forster  8.4 
25.  Dorpat  2.5 

28.  Altona  1.9 

29.  Kremsmunster  (H-0) 
29.  Collegio  Romano  (6.2) 

29.  Poulkova,  Winnecke  2.0 
80.  Poulkova,  Winnecke  1.4 

30.  Florence  2.1 
80.  Liverpool  (11.9) 
30.  Dorpat  1.2 
30.  Collegio  Romano  (6.1) 

Oct.      1.  Oxford,  Slatter  (6.1) 

2.  Obs.  Harv.  ColL  3.4 

2.  Clinton  2.3 

3.  Florence  1.8 

3.  Bradstones  4.2 

4.  Berlin,  Bruhns  2.9 
4.  Liverpool  (12.1) 

4.  Bradstones  4.0 

5.  Obs.  Harv.  ColL  0.9 
5.  Oxford,  Slatter  2.8 

5.  Poulkova,  Struve  2.9 

6.  Gottingen,  Auwers  1.6 
6.  Obs.  Harv.  ColL  1.7 

6.  Berlin,  Bruhns  2.6 

7.  Berlin,  Bruhns  3.1 


=  0.89 


=  0.70 


328 


THE    GREAT    COMET    OF    1858. 


Oct.   7.  Florence 
7.  Dorpat 
7.  Kremsmiinster 
7.  Poulkova,  Strove 

7.  Poulkova,  Winnecke 

8.  Florence 
8.  Gottingen 

8.  Poulkova,  Winnecke 
8.  Obs.  Harv.  Coll. 
8.  Liverpool 
8.  Dorpat 

8.  Oxford,  Slatter 

9.  Christiania 
9.  Dorpat 

9.  Florence 
9.  Oxford,  Slatter 
9.  Poulkova,  Strove 
9.  Poulkova,  Winnecke 
10.  Obs.  Harv.  Coll. 
10.  Gottingen 
10.  Kremsmiinster 


1.8 

Oct.  11. 

1.2 

11. 

(6.1)    ^  =  0.55 

11. 

1.7 

13. 

1.5 

13. 

2.0 

13. 

1.5 

13. 

1.9 

13. 

2.4 

14. 

(12.0) 

14. 

0.9 

15. 

1.1 

15. 

1.0     ,4  =  0.54 

16. 

0.8 

17. 

2.5 

18. 

4.9 

19. 

1.5 

20. 

1.6 

23. 

1.4 

25. 

1.2 

30. 

4.8 

31. 

Obs.  Harv.  Coll.  1.1 

Liverpool  (12.4) 

Oxford,  Slatter  4.3      A  —  0.54 

Florence  2.8 

Geneva  (6.6) 

Poulkova,  Strove  1.7 

Poulkova,  Winnecke  1.8 

Florence  2.8 

Geneva  (6.5) 

Collegio  Eomano  3.6 

Florence  2.8 

Geneva  (5.8) 

Collegio  Romano  3.3      ,4  =  0.60 

Collegio  Romano  3.6 

Obs.  Harv.  Coll.  1.9 

Obs.  Harv.  Coll.  2.0 

Obs.  Harv.  Coll.  1.4 

Cape  of  Good  Hope  3.1 

Cape  of  Good  Hope  3.7 

Cape  of  Good  Hope  4.3 

Cape  of  Good  Hope  3.9      4  =  1.00 


The  increase  in  the  diameter  at  the  larger  distances  from  the  Earth  is  well 
exhibited  in  the  above  numbers,  but  in  any  attempt  to  explain  the  phenomenon 
it  would  be  necessary  to  take  into  account  several  conditions  which  may  be  sup- 
posed to  affect  its  aspect.  Amongst  these  may  be  specified,  the  intensity  of 
illumination  received  from  the  Sun,  and  the  changes  in  the  Comet's  atmosphere 
produced  by  the  Sun's  influence;  the  effect  of  projection  in  causing  the  nucleus 
to  be  seen  in  the  same  direction  with  a  varying  thickness  of  the  nebulosity  of 
the  head ;  the  rate  of  increase  of  density  in  the  nebulosity  in  approaching  the 
nucleus,  and  the  manner  in  which  the  apparent  diameter  would  be  affected  by  it; 
and,  lastly,  the  more  or  less  favorable  position  of  the  Comet  which  would,  in  the 
present  instance,  have  manifested  itself  by  a  tendency  to  exaggerate  the  diameter 
on  account  of  the  indistinctness  of  outline  at  the  earlier  dates,  when  the  Comet 
was  generally  near  the  horizon  at  the  times  of  observation,  and  more  exposed  to 
atmospheric  disturbances. 

One  inference,  however,  may  be  drawn  from  the  results  with  tolerable  certainty, 
which  is,  that  the  solid  part  of  the  nucleus  subtended,  at  the  distance  4=  1, 
an  angle  of  less  than  1",  and  consequently  that  its  diameter  was  less  than  500 
English  miles. 
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The  disposition  of  the  nebulosity  in  the  head  of  the  Comet,  particularly  as 
exhibited  in  the  succession  of  envelopes,  each  -with  its  centre  of  brightness,  lying 
between  the  nucleus  and  the  Sun,  must  have  had  a  perceptible  influence  upon 
the  point  observed  as  the  centre  of  the  nucleus.  For  instance,  at  about  the  time 
of  the  perihelion  passage,  an  observer  using  only  the  unassisted  eye,  or  a  very 
low  magnifying  power,  would  not  have  been  able  to  distinguish  between  the 
nucleus  and  the  bright  masses  within  a  distance  of  30"  or  more  on  its  sunward 
side.  The  assumed  centre  of  brightness  would  evidently  be  taken  at  a  point  too 
near  the  Sun,  on  account  of  central  darkness  or  general  deficiency  of  light  in  the 
rear  of  the  nucleus.  There  would  be  a  similar  tendency  even  with  large  tele- 
scopes ;  for  it  is  quite  certain  that,  so  long  as  the  envelopes  continue  from  their 
density  and  proximity  to  be  undistinguishable  from  the  nucleus,  the  observed 
place  of  the  latter  will  incline  towards  the  centre  of  brightness  of  the  envelope. 
The  generally  imperfect  recognition  of  the  envelopes,  and  the  large  discrepancies 
in  the  diameter  of  the  nucleus,  which  are  plainly  occasioned  by  confounding  the 
latter  with  the  former,  are  sufficient  evidence  that  errors  from  this  source  may 
reach  an  appreciable  value.  If  phenomena  "of  a  similar  nature  take  place  with 
all  comets,  as  is  not  improbable,  it  may  be  deserving  of  consideration  whether 
there  be  not  a  constant  bias  in  observations  of  their  position,  tending  ordinarily 
to  place  the  point  assumed  as  the  centre  of  gravity  too  near  the  Sun ;  in  which 
case  positions  determined  with  small  telescopes  would  be  most  affected,  although 
none  would  be  entirely  secure  from  error. 

The  same  causes  which  occasion  uncertainties  in  the  measurements  of  the 
diameter  of  the  nucleus  have  an  equal  or  greater  influence  upon  the  estimates 
of  its  brightness.  The  estimates  made  with  the  naked  eye  include  the  greater 
part  of  the  light  of  the  head,  and  are  more  strictly  comparable  with  each  other 
than  the  telescopic  estimates,  which  vary  with  the  power  to  penetrate  towards  the 
true  boundary  of  the  nucleus. 

The  following  observations  relating  to  the  brightness  of  the  Comet  have  been 
collected  principally  from  Section  VIII. 

Brightness  of  Nucleus  or  Head  of  Comet. 

1858. 

June  14.  Vienna,  Stampfer  Comet  =  10  magnitude. 

15.  Berlin,  Bruhns  "  =11  mag.  at  the  same  altitude. 

Aug.  14.  Copenhagen  "  =:   5  -  6  mag.  alt.  14°. 

19.  Obs.  Harv.  Coll.  Nucleus  in  telescope  =    7  magnitude. 

19.  Poulkova,  Struve  Comet  first  visible  to  naked  eye. 

42 
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Aug.  23.  Copenhagen 

28.  Berlin,  Bruhns 

29.  Obs.  Harv.  Coll.,  Bond 
29.  Obs.  Harv.  Coll.,  Tuttle 

81.  Copenhagen 
Sept,     2.  Copenhagen 

2.  Berlin,  Bruhns 
2.  Poulkova,  Winnecke 
2.  Poulkova,  Winnecke 
2.  Poulkova,  Winnecke 
2.  Poulkova,  Wiunecke 

4.  Berlin,  Fb'rster 

4.  Albany 

6.  Berlin,  Bruhns 

6.  Copenhagen 

7.  Cambridge,  Eng.,  Breen 
*        8.  Obs.  Harv.  Coll. 

8.  Obs.  Harv.  Coll. 
10.  Kremsmiinster 
10.  Paris 

10.  Paris 

10.  Neuchatel 

12.  Obs.  Harv.  Coll.,  Bond 

12.  Obs.  Harv.  Coll.,  Bond 

12.  Obs.  Harv.  Coll.,  Hall 

12.  Highbury,  Eng. 

12.  Poulkova,  Winnecke 

12.  -Poulkova,  Winnecke 

13.  Markree 

15.  Berlin,  Bruhns 

16.  Dorpat 

16.  Poulkova,  Winnecke 

16.  Berlin,  Bruhns 

16.  Dorpat 

17.  Obs.  Harv.  Coll. 

18.  Poulkova,  Strove 


Nucleus  (comet  to  naked  eye  ?)  =   4  magnitude. 

Comet  to  naked  eye  =   5-6  mag.  at  the  same  alt 

"  "  =6  magnitude. 

Comet  to  naked  eye  as  bright  as  a  star  of  2-3  mag.  [?]  would 

have  been  if  seen  at  the  same  altitude. 
Comet  =    3-4  magnitude. 

Nucleus  in  telescope  =   3-4 

Comet  to  naked  eye  =3-4          " 

Comet  to  naked  eye  much  >  46  Fl.  or  >  4  mag.  at  the  same  alt. 
Nucleus  in  comet-seeker  >  47  Fl.  or  >  6  mag.  and  =  5.4  mag. 
Nucleus  in  comet-seeker  much  <  46  Fl.  or  <  4  magnitude. 
Comet  to  naked  eye  a  little  <  Cor  Caroli   at  the  same  alt.  or 

<  3  magnitude. 

=  !4  — 5  magnitude. 
=   3  « 


Comet  to  naked  eye 


Comet  to  naked  eye  nearly  =  3 

Comet  to  naked  eye  ?  =  3 

Comet  to  naked  eye  nearly  =  2 

Comet  to  naked  eye  =  4 

Nucleus  in  telescope  =  5 

Comet  to  naked  eye  =  3 


at  the  same  alt. 


=  Brightest  stars  in  the  tail  of  Ursa 

Major  =  2  magnitude. 

Nucleus  in  telescope  <  v  Ursae  Majoris  or  <  3  —  4  magnitude. 
Comet  to  naked  eye  =   3-4  magnitude. 

"  "  =   3  " 

Nucleus  within  diam.  of  10"  in  telescope  =  5  —  6  magnitude. 
Comet  to  naked  eye  =    2  magnitude. 

Comet  to  naked  eye  but  little  fainter  than  the  stars  of  Ursa  Major, 

or  a  little  <  2  magnitude. 
Nucleus  in  comet-seeker  =   3.8  mag.  or  =  {  Ursae  Majoris 

=  4  —  3  magnitude. 

Nucleus  in  comet-seeker  much   <  v  Ursa?  Majoris  or  <  3  -  4  mag. 
Comet  to  naked  eye  ?  =3  magnitude. 

"  "  =   a  Ursa;  Majoris  at  7h.4. 

"  "  =2  magnitude. 

Nucleus  in  comet-seeker  =   3.6  mag.  or  =  v  Ursae  Majoris 

=  3-4  magnitude. 

Comet  to  naked  eye  little  <  a  Leonis  or  <  1  -  2  magnitude. 
Comet  to  naked  eye  =    2  magnitude. 

"  "  —   2        " 

Comet  to  naked  eye  >  «  Ursae  Majoris,  although  at  a  lower  altitude 
than  the  star,  or  >  2  magnitude. 
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Sept.  18.  Poulkova,  "Winnecko 
19.  Paris 

21.  Cambridge,  Eng.,  Breen 
21.  Highbury,  Eng. 

4 

21.  Highbury,  Eng. 
23.  Obs.  Harv.  Coll. 
23.  Florence 
25.  Obs.  Harv.  Coll. 

25.  Vienna,  Stampfer 

26.  Copenhagen 

28.  Neuchatel 

29.  Poulkova,  Winnecke 

30.  Poulkova,  Winnecke 
30.  Vienna,  Stampfer 

Oct.  2.  Greenwich,  Airy 
2.  Obs.  Harv.  ColL 
2.  Madras 

2.  Madras 

3.  Madras 
3.  Madras 

3.  Madras 

4.  Madras 

5.  Greenwich 
5.  Vienna 

5.  Oxford,  Pogson 

4  to  6.  Miinster 

5.  ObsT  Harv.  Coll. 

6.  Obs.  Harv.  ColL 
6  to  8.  "Vienna 

6  to  8.  Vienna 
8.  Madras 
10.  Lambayeque  to  Valparaiso, 

Bergantin  di  guerra  "Ancud* 
15.  Obs.  Harv.  Coll. 
17.  Berlin,  Bruhns 
17.  Neuchatel 
19.  Obs.  Harv.  ColL 


Nucleus  in  comet-seeker  ?  =3-4  magnitude. 

Nucleus  in  telescope  =  companion  of  Cor  Carol!  =  G  -  7  mag. 


Comet  to  naked  eye 


Nucleus  in  telescope 


=    1  magnitude. 

>  any  star  of  Ursa  Major  or  > 

2  magnitude. 

=  Procyon  nearly  =  1  magnitude. 
=  1  magnitude. 
=  Mars. 
=  7  magnitude. 


Nucleus  and  brightest  envelope  in   telescope 

,,..  -  =  1-25  corrected  for 

ij  Lrste  Majoris 

atmospheric  extinction. 
Comet  to  naked  eye 

U  ti 

Nucleus  in  comet-seeker 


=  Arc-turns  at  the  same  altitude. 

>  Arcturus? 

=  3.7  mag.  or  <  Cor  Caroli  by 
of  a  magnitude. 

>  Cor  Caroli  or  <  3  magnitude. 


Nucleus  and  brightest  envelope 

-,  . — ; —          -    =  0.93. 
ij  Ursa;  Majoris 

Comet  to  naked  eye  much  >  Arcturus. 


Nucleus  in  telescope 
Comet  to  naked  eye 


=  [2  magnitude.] 

<  Arcturus. 

"  "  >  i}  Ursa;  Majoris  or  >  2  mag. 

"  "  >  t  Bootis  or  >  2-3  magnitude. 

"  "  >  a  Coronae  Borealis  or  >  2  mag. 

"  "  <  Arcturus  or  <  1  magnitude. 

"  "  =  Arcturus  nearly. 

"  "  <  Arcturus  or  <  1  magnitude. 

Comet  to  naked  eye  only  a  little  <  Arcturus. 

Arcturus 


By  a  comparison  with  the  Heliometer 


Nucleus  in  telescope 


=  63.2, 


or  diff.  of  mag.  =  4.5. 
Comet  to  naked  eye  at  maximum  of  brightness. 
Comet  at  maximum  of  brightness. 
Comet  to  naked  eye  =  Arcturus  nearly. 

Comet  to  naked  eye  a  little         >  Arcturus. 
Comet  to  naked  eye  at  maximum  of  brightness. 
Comet  to  naked  eye  =  Mars  or  a  Lyrae. 


Nucleus  in  telescope   ' 
Comet  to  naked  eye 


=  1  magnitude. 

=  3  « 

>  7  « 

=  S  " 

=  3  " 


t  %    •  V    1 1 1. 1  _  1 1 1  btMJ.w* 

araiso, 

"A      d"  I   C°met  to  naked  e7e  —  3  magnitude. 
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Oct.    19.  Obs.  Harv.  Coll.  Nucleus  in  telescope  =  5  mag.,  much  brighter  than  B.  A.  C.  5633, 

5709,  and  5711,  stars  of  6  mag.  compared  with  it  at  the  same  alt. 
24.  Frigate  "  Novarra "  Comet  to  naked  eye  a  little   <  /?  Altaris   at   the   same    alt.  = 

3  magnitude. 
2o.  Lambaj'eque  to  Valparaiso, 

Bergantin  di  guerra 

31.  Frigate  "Novarra"  Comet  to  naked  eye  a  little  <  /?  Altaris  and  =  3  magnitude. 

Dec.     4.  Santiago  Comet  last  seen  with  naked  eye. 

9.  Rio  Janeiro  "             "             "             "       =  6  -  7  magnitude. 

There  is  an  uncertainty  in  interpreting  many  of  the  above  comparisons,  from 
the  omission  of  sufficient  explanation  as  to  whether  or  not  'the  light  of  the  Comet 
was  equal  to  that  of  stars  of  the  magnitudes  cited,  seen  at  the  same  altitude 
above  the  horizon,  and  therefore  somewhat  diminished  by  the  atmospheric  absorp- 
tion. The  head  of  the  Comet  was  always  at  a  low  altitude  at  the  time  most 
favorable  for  observation,  commonly  between  5°  and  15°  above  the  horizon.  If 
we  take  10°  for  its  average  altitude,  the  corresponding  proportion  for  the  increase 
of  light,  to  refer  it  to  its  zenith-brightness,  will  be,  according  to  the  rate  of  atmos- 
pheric extinction  determined  by  Seidel,  2.53  :  1.00,  so  that  the  observed  brightness 
of  the  Comet  must  be  increased  by  just  one  magnitude,  for  which  the  ligh<>ratio 
is  2.51  :  1.00. 

On  the  other  hand,  if  it  is  intended  that  the  assigned  magnitudes  should  desig- 
nate the  light  which  the  star  would  afford  at  the  same  altitude  with  the  Comet, 
no  correction  for  extinction  will  be  needed.  It  is  probable  that  this  has  been  the 
ordinary  practice,  because  the  stars  nearest  at  hand  would  naturally  be  used  for 
the  comparisons.  At  the  same  time,  for  obvious  reasons,  the  standard  stars  would 
usually  be  somewhat  higher  than  the  Comet :  on  this  account,  as  well  as  from 
its  being  more  exposed  to  the  influence  of  twilight,  the  tendency  has  been  rather 
to  underrate  the  light  of  the  Comet. 

Where  the  observations  have  left  the  choice  between  these  two  conditions  un- 
decided, it  will  be  proper  to  increase  the  light  of  the  Comet  by  one  half  of  a 
magnitude,  as  an  approximate  compensation  for  the  influence  of  atmospheric  ex- 
tinction. 

The  magnitudes  estimated  with  the  telescopes  have  been  further  complicated  by 
the  use  of  different  magnifying  powers  and  apertures.  The  greater  the  optical 
capacity,  the  more  nearly  it  would  penetrate  to  the  true  nucleus,  and  the  more 
distinctly  it  would  separate  from  it  the  surrounding  nebulosity.  The  brightness 
of  the  central  point  would  evidently  be  diminished  in  proportion  as  its  limits 
were  narrowed.  It  is  impossible  to  state  with  any  tolerable  approximation  what 
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the  amount  of  this  reduction  would  be,  although,  when  the  telescopes  employed 
have  not  differed  very  greatly  in  size  and  power,  or  when  the  estimates  have 
been  confined  to  nearly  equal  areas  of  the  central  light  of  the  Comet,  the  result* 
will  be  more  intelligible. 

In  the  early  part  of  the  apparition,  it  seems  that  the  proportion  of  light  con- 
centrated in  the  so-called  nucleus  was  very  much  greater  relatively  to  the  sur- 
rounding nebulosity  than  subsequently.  For  instance,  on  the  19th  of  August,  the 
telescopic  nucleus  comprised  about  one  third  of  the  whole  light;  but  some  five 
or  six  weeks  later,  when  the  Comet  was  near  its  maximum  of  brilliancy,  the  pro- 
portion had  diminished  to  one  sixtieth,  or,  by  some  estimates,  to  as  low  as  one  two- 
hiindred-and-jtfticth  of  the  light  of  that  part  of  the  head  alone  which  appeared  as 
the  nucleus  to  the  naked  eye. 

This  being  the  case,  we  may  infer  from  the  observations  at  Vienna  and-  Berlin, 
cited  above,  that  at  the  middle  of  June  the  whole  light  of  the  Comet  was  equal  to 
that  of  a  star  of  the  10.5  magnitude,  and  as  this  was  entirely  confined  to  within  a 
diameter  of  2'  or  3',  the  result  may  be  properly  compared  with  the  subsequent  ob- 
servations made  with  the  naked  eye.  The  estimate  at  Copenhagen,  on  Aug.  14th, 
if  it  is  intended  to  describe  the  Comet  as  having  the  light  of  a  5-6  magnitude 
star  at  the  same  altitude,  will  agree  with  the  Poulkova  observation  on  Aug.  19th, 
when  it  became  visible  to  the  naked  eye.  ^ 

As  its  most  favorable  altitude,  owing  to  its  nearness  to  the  Sun,  could  not  have 
then  differed  much  from  10°,  we  ought  to  allow  a  difference  of  about  one  magni- 
tude for  the  effect  of  extinction ;  this  makes  it  of  the  5th  magnitude  on  Aug.  19th. 
It  was  not  so  recognized  elsewhere  until  about  ten  or  twelve  days  later,  when 
several  observers  noticed  the  fact  almost  simultaneously ;  .this  would  bring  the  date 
of  reaching  an  effective  6th  magnitude,  or  an  actual  5th,  to  as  late  as  the  30th  of 
August.  Combining  these  with  the  subsequent  observations,  we  have  the  following 
concluded  magnitudes,  representing  the  brightness  of  the  "  nucleus,"  as  it  appeared 
to  the  naked  eye.  In  the  third  column  is  the  quantity  of  light  emitted,  corre- 
sponding to  the  magnitude  computed  by  the  formula 

Quantity  of  light  =  Rm'~m, 

where  ft=  2.512,  m  =  observed  magnitude,  and  m'=  5.43  =  normal  magnitude  on 
Aug.  19th,  when  the  Comet  was  first  seen  with  the  naked  eye.  The  fourth  column 
contains  the  quantity  of  light  emitted,  supposing  it  to  vary  according  to  the  usual 
formula  proportionally  to  ^  -,,  the  unit  being  the  brightness  on  Aug.  19th. 
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Observed  and  Calculated  BrigMness  of  the  Head  of  the  Comet. 


1858. 

Observed 
Magnitude. 

Quantity  of 
Light  emitted. 

i 

1858. 

Observed 
Magnitude. 

Quantity  of 
Light  emitted. 

1 

r2^ 

T*J* 

June  15 

10.50 

0.0094 

0.16 

Sept.    27 

1.04 

57.0 

19.92 

27 

9.86 

0.017 

0.19 

Oct.       1 

1.00 

59.2 

27.84 

July      9 

9.07 

0.035 

0.24 

5 

1.06 

56.0 

35.68 

21 

8.15 

0.082 

0.33 

9 

1.31 

44.5 

38.12 

Aug.     2 

7.11 

0.21 

0.48 

13 

1.G8 

31.6 

32.18 

14 

5.94 

0.63 

0.79 

17 

2.20 

19.6 

22.67 

22 

5.05 

1.42 

1.18 

25 

3.16 

8.09 

9.50 

30 

3.89 

4.13 

1.92 

Nov.      2 

3.91 

4.06 

4.28 

Sept.     7 

2.75 

11.8 

3.40 

10 

4.56 

2.23 

2.20 

15 

1.82 

27.8 

6.65 

22 

5.49 

0.95 

0.99 

-  19 

1.46 

38.7 

9.49 

•     Dec.      4 

6.09 

0.54 

0.54 

23 

1.17 

50.6 

13.78 

16 

6.55 

0.36 

0.33 

The  magnitudes  have  been  corrected,  approximately  at  least,  for  atmospheric  ex- 
tinction. The  maximum  of  brightness  of  the  head  was  attained  on  the  2d  of 
October,  when  it  fell  but  little  short  of  Arcturus,  and  was  fully  of  an  average  first 
magnitude.  This  would  make  it  6300  times  brighter  than  on  June  15th,  whereas 
if  the  light  had  varied,  as  is  commonly  assumed,  inversely  as  the  product  of  the 
squares  of  the  distances  from  the  Earth  and  Sun,  it  would  have  been. only  188 
times  brighter ;  the  observed  brilliancy  exceeding  the  calculated  by  more  than 
thirty-three  to  one.  Even  this  would  fall  far  short  of  expressing  the  whole  dispro- 
portion, if  the  light  given  by  the  tail  be  also  included.  That  the  discordance  is 
not  to  be  ascribed  to  an  erroneous  estimate  of  the  magnitude  about  the  middle 
of  June,  is  evident ;  for  we  have  good  estimates,  made  independently  by  two  com- 
petent observers,  and  sufficiently  accordant.  By  the  formula  of  the  inverse  squares 
of  the  distances,  supposing  it  to  have  been  of  the  1st  magnitude  on  Oct.  2d,  we 
find  that  it  should  have  been,  on  June  15th,  of  the  4.8  magnitude,  and  therefore 
plainly  visible  to  the  naked  eye,  which  was  certainly  not  the  case.  The  difference 
between  the  predicted  and  the  actual  brilliancy  probably  arises  from  an  increase  in 
the  aggregate  reflecting  surface  presented  by  the  nebulosity  in  the  vicinity  of  the. 
nucleus,  of  which  the  formula  takes  no  cognizance. 

It  is  interesting  to  notice  that  the  increase  of  light  went  on  very  rapidly  up 
to  the  middle  of  September,  when  the  rate  of  accumulation  was  suddenly  checked, 
corresponding  in  time  sufficiently  well  with  the  date  of  the  first  exhibition  of  the 
envelope  formation  and  the  beginning  of  a  great  development  in  the  density  of 
the  tail.  A  very  interesting  determination  of  relative  brightness  was  obtained  by 
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Mr.  Pogson  at  Oxford,  by  a  comparison,  made  with  the  heliometer,  between  Arc- 
turus  and  the  telescopic  nucleus,  on  October  5th,  by  which  it  appears  that  the  star 
gave  62.3  times  more  light  than  the  nucleus.  The  result  is  the  more  valuable, 
because  just  at  this  time  we  know  that,  to  the  naked  eye,  the  head  of  the  Comet 
was  little  if  at  all  inferior  to  Arcturus. 


XII.      THE    ENVELOPES. 

A  COMPLETE  discussion  of  the  observations  upon  the  envelopes  can  be  made  to 
the  best  advantage  in  connection  with  a  theory  of  their  formation  which  will, 
in  some  measure,  supply  the  means  of  distinguishing  the  actual  phenomena  from 
the  errors,  illusions,  or  mere  fancies  by  which  they  have  been  so  commonly  dis- 
torted. The  figures  collected  on  Plate  XLIX.  will  sufficiently  prove  that  the  sub- 
ject has  been  exposed  to  more  than  ordinary  misconception.  In  many  of  these 
drawings,  made  almost  simultaneously  by  different  observers,  scarcely  a  trace  of 
resemblance  is  left  by  which  it  would  be  known  that  they  are  intended  to  repre- 
sent the  same  object.  The  descriptions  and  measurements  are  equally  difficult  to 
reconcile,  and  to  get  at  their  full  significance  will  require  all  the  assistance 
which  can  be  derived  from  the  suggestions  and  indications  of  a  theory  correct  at 
least  in  its  general  outlines.  There  are,  however,  a  few  leading  features  in  the 
envelope-formation  which  can  be  distinguished  without  entering  upon  a  full  dis- 
cussion of  all  the  data,  and  which  may  serve  as  a  basis  for  any  future  investi- 
gation. 

The  most  important  of  these  is  the  fact  of  the  regular  succession  of  the  en- 
velopes, and  their  continuous  ascent  from  the  nucleus ;  this,  if  clearly  established, 
supplies  a  principle  of  continuity  in  their  history  which  will  be  of  the  greatest 
service  as  a  means  for  their  identification  and  for  a  correct  understanding  of  their 
changes  of  aspect.  The  failure  to  recognize  it  on  the  part  of  many  observers  may 
be  readily  accounted  for,  if  it  is  remembered  that,  in  the  succession  of  new  en- 
velopes having  a  general  resemblance  in  form  and  position  to  each  other,  nothing 
was  easier  than  to  confound  a  later  emission  with  its  predecessor,  when,  from 
cloudy  weather  or  any  other  cause,  the  observations  have  been  interrupted  for  a 
length  of  time,  so  that  the  connection  of  the  phenomena  has  been  lost. 

The  following  is  a  collection  of  observed  distances  of  the  vertex  of  each  envelope 
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from  the  nucleus,  reduced  to  the  epoch  7h  m.  s.  t.  at  the  Observatory  of  Harvard 
College.  The  notation  and  order  of  succession  have  been  adopted  from  p.  199.  The 
distances  of  the  vertex  are  denoted  by  na',  nb',  &c.  for  the  envelopes  A,  B,  &c. 

In  many  instances,  where  the  means  of  supplying  the  scale  of  the  drawings  have 
been  at  hand,  they  have  been  used  to  furnish  the  numbers.  Differences  which 
will  be  noticed  between  the  micrometer  measurements  of  Section  VIII.  and  the 
distances  here  adopted  are  owing  to  this  circumstance,  the  indications  of  the  figures 
having  been  combined  with  the  direct  measurements.  In  some  cases,  where  only 
the  breadths  of  the  envelopes  have  been  measured,  the  vertical  distances  have 
been  constructed  with  the  aid  of  the  figures.  Doubtful  results,  or  such  as  are 
least  reliable,  are  indicated  by  affixing  a  note  of  interrogation,  or  by  enclosing 
them  in  parentheses. 

OBSERVATORY  OF  HARVARD  COLLEGE. 
Distances  of  the  Vertices  of  the  Envelopes  at  7h  m.  s.  t. 


na' 

nb' 

Sept. 

20 

(22.5) 

(3.0) 

23 

28.5 

13.5 

24 

32.6 

14.1 

25 

(45.0) 

18.1 

27 

.... 

22.5 

29 

(55.0) 

33.0 

30 

.... 

.... 

Oct. 

2 

.... 

45.3 

4 

.... 

.... 

5 

.... 

(52.5) 

6 



(48.8) 

8 



(56.0) 

9 

.... 

.  •  .  * 

10 

.... 

.  .  .  • 

11 

.... 

.... 

15 

.... 

•  ... 

18 

.... 

19 

...  * 

...» 

20 

*  •  • 

ncf 


ne' 


4.4 
6.2 
7.1 
16.6 
(17.0) 





25.6 

.... 

.... 

.... 

32.0 

10.6 

.... 

.... 

35.4 

15.6 

.... 

.... 

38.2 

17.8 

.... 

.... 

48.5 

28.0 

.... 

.... 

52.1 

34.5 

7.6 

.... 

55.9 

36.6 

11.1 

.... 

(54.0) 

(41.7) 

19.3 

.... 



(41.0) 

29.7 

10.6 



(38.0) 

31.2 

14.9 



.... 

33.8 

(16.3) 





.... 

(22.0) 

(3.0) 

The  gradual  elevation  of  the  envelopes  was  here  noticed  early  in  the  series,  so 
that  their  identification  has  given  little  or  no  difficulty,  excepting  in  the  case  of 
A,  upon  which  the  observations  are  less  reliable  than  for  the  rest,  and  leave  the 
question  of  identity  somewhat  unsettled. 

The  apparent  formation  of  the  earliest  envelopes,  as  though  by  a  deposition  like 
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that  of  vapor,  rather  than  by  elevation  from  the  nucleus,  has  been  noticed  in  Section 
VIII.,  and  may  have  something  to  do  with  the  difficulty  of  tracing  the  history  of  A 

The  numbers  which  we  shall  next  consider  have  been  derived  from  the  observa- 
tions made  at  Poulkova  by  Struve.  They  depend  partly  upon  micrometer  measure- 
ments, and  partly  upon  the  distances  measured  from  the  lithographs,  with  the 
scales  attached  to  each,  the  mean  of  the  two  having  been  generally  adopted.  The 
series  is  particularly  valuable  on  account  of  the  superior  optical  power  of  the  tel- 
escope, and  from  the  security  against  misapprehension  of  the  observations  which 
is  afforded  by  the  lithographic  illustrations  accompanying  them.  The  interrup- 
tions between  the  observations  occurred  so  as  to  prevent  the  substitution  of 
the  envelopes  from  being  perceived.  Thus  on  Sept.  24th,  A  and  B  were  ob- 
served. By  the  next  date,  Sept.  29th,  the  elevation  of  B  had  brought  it  nearly 
into  the  position  occupied  by  A  on  Sept.  24th,  and  0  had  taken  the  place  of  B. 
Again,  on  Oct.  5th,  C  was  in  the  position  of  B  on  Sept.  30th,  or  nearly  enough 
so  to  be  mistaken  for  it ;  and  D  had  been  substituted  for  C.  On  the  9th,  E,  at 
the  time  of  observation,  had  not  left  the  surface  of  the  nucleus,  or  was  not  distin- 
guishable from  it,  and  on  the  13th,  D  and  E  occupied  the  positions  of  C  and  D 
respectively  on  the  7th.  Under  these  circumstances,  it  would  scarcely  have  been 
possible  to  recognize  the  regular  ascent  of  the  envelopes.  We  shall  find,  however, 
by  admitting  the  above  substitutions,  that  the  observations  are  consistent  with  each 
other  and  with  the  series  made  at  the  Observatory  of  Harvard  College. 

The  reductions  to  the  common  epoch  7"  m.  s.  t.  Obs.  Harv.  Coll.  have  required  the 
addition  to  the  observed  distances  of  small  corrections  for  motion  in  the  interval 
varying  from  0".7  to  1".2.  The  results  are  given  below,  classed,  as  in  the  origi- 
nal, under  the  headings  of  "  Facher "  for  the  inner  envelope,  and  "  Halbbogen "  for 
the  outer.  I  have  affixed  to  each  result  its  proper  designation  in  conformity  with 
the  notation  above  proposed. 

POULKOVA,  —  STHUVE. 

Distances  of  the  Vertices  of  tlie  Envelopes  reduced  to  7h  m.  s.  t.  Obs.  Harv.  Coll. 

i 

Richer.  lUlbbogen. 

Sept.  24  nb'  =  14.5  na1  =  27.0 

29  nc'  =  16.8  nb'  =  28.2 

30  nc'  =  14.8  nb1  =  30.9 
Oct      5  nd'  =  17.2  nc'.  =  38.9 

7  nd'  =  22.6  nc1  =  44.4 

9  nd'  =  31.1  nc'  —  47.9 

13  ne'  =  20.7  nd'  —  42.1 
43 
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The  following  are  the  results  of  observations  made  at  Poulkova,  by  Winnecke, 
with  the  heliometer.  In  applying  the  notation,  considerable  uncertainty  has  arisen 
with  reference  to  the  outer  sector,  as  was  to  have  been  anticipated  from  its  being 
much  the  fainter  of  the  two.  The  date  Sept.  24,  on  p.  45  of  the  published  ac- 
count, has  been  changed  to  Sept.  29th,  to  conform  with  the  statement  on  p.  24 
of  the  published  account. 

POULKOVA,  —  WINNECKE. 
Distances  of  the  Vertices  of  the  Envelopes  reduced  to  7h  m.  s.  t.  Obs.  Harv;  Coll 

Innerer  Sector.  Ausserer  Sector. 

Sept.  24  nV  —  16'!9  na'  =  35.2 

25  nV  =  19.9 

29  ne'  =  12.7  nb'  =  27  A 

30  nc'  =  15.3  nb1  =  27.2 
Oct.       5  neZ'=15.0  nc'  =  32.4 

.7  n  d1  =  22.2  n  c'  =  39.8 

8  nd'=  24.5  ?  =  38.3 

9  nd'=  30.2  ?  =  40.5 
13  ne'  =  19.1  ?  =  35.6 

From  the  Dorpat  observations  we  derive  the  following.  There  are  considerable 
discrepancies  among  the  individual  measurements  on  October  7th  and  9th. 

DORPAT. 

Distances  of  the  Vertices  of  the  Envelopes  reduced  to  7h  m.  s.  t.  Obs.  Harv.  Coll. 

Sept.  25      ni'  =  18.2  Sept.  29      nc1  =  17.5  Oct.  6      nd' =    28.0  Oct.  12      ne1  =17.4 

26  nJ'  =  20.8  30     nc1  =  15.3  7      «d'  =  (24.1)  13      ne'  =  17.0 

27  nb'  =  22  A  Oct.      2      nc1  —  27  A  8      n  d1  =  (23.7)  14      ne'  =  22.2 

29  n  b'  =  32.3  9      n  d'  =  (27.4) 

30  nb'  =  34.5 

The  remaining  observations  will  be  included,  without  further  comment,  in  the 
following  statement.  In  many  instances,  the  identification  is  by  no  means  certain, 
and  the  notation  has  been  inserted  by  way  of  suggestion  merely;  the  discrepan- 
cies do  not  appear  to  admit  of  explanation  excepting  as  errors  or  misapprehensions. 
The  distances  have  been  reduced  to  the  same  epoch  with  the  rest. 
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ALTONA. 

Sept.28  nJ/?=35!>9  Sept.  28  nc'=15"8             Oct.  8    nd1  =   81.0             Oct  11     ne'  =  l5*.6 

Oct.     1  ntS  =35.9  Oct.     1  ?=14.3                    9     nrf'  =   34.0 

3  nV  =40.8  3  ?=16.0                   10    nd'  =   35.9                    16     n/'=18.0 

5  nb   =43.2  5  nc>  =26.0 

6  ni'   =43.3  6  nc1  =31.0 

9     >j  c'  =  45.7 

BERLIN.  GENEVA. 

Oct.  4    «6/  =  40".8        Oct.  4  nrf'?=  16.9  Oct.  6    n<P=(31.0)         Oct  13     we' =  (29*7) 

6  nrf'=16.0  14    ne'=(26.6) 

7  nd1  =17.0 

8  »  d<  =  19.1 

GREENWICH. 

Oct.    9     nd'  =  38.9  Oct.    9     ne'=16.'6  Oct.  16    n/' =   16*5 

11     nrf'  =  42.9  11     we' =  26.6 

15  n  e'  =  34.6 

CAMBRIDGE,  ENGLAND. 

Oct  13    «c?=(44"9)  Oct.  15     ne1  =  (32.5)  Oct.  15     nf  =  (11.4) 

16  ne'  =  (34.5)  16    »/' =  (15.4) 

BRADSTONES. 

Oct.  3     nc'?=  (3/.6)  Oct  3     nd'  =  (11.7) 

4    nc'    =  (30.1)  4    nd'  =  (13.9) 

ROME. 
Sept.  29     nV  =  21.8  Oct.  14    nd'  =  40".4  Oct  15     nf  =  15'!e 

17  nf  =  21.7 

18  n/'  =  23.7 
FLORENCE. 

Oct    3     nc'  =  31.2  Oct  3    nrf'=(4.8)  Oct  16    nf  =  10.9 

7  nrf'=(15.0) 

8  »d'  =  (17.0) 

CHRISTIANIA.  PARIS.  LEYDEN. 

Oct.  15    n  d'  =  38*0  Oct  15     nf  =  11.7  Oct  11     nd1  ?  =  48"e        Oct.  11     n  e'  =  24.2 

CAPE  OP  GOOD  HOPE. 
Oct  23    ng1  =  15.0 

The  observations  by  Schmidt  at  Vienna  cannot  be  reconciled  with  the  rest  of 
the  measurements,  and  will  require  explanation  before  they  can  be  used  in  com- 
bination with  them.  They  have  accordingly  been  omitted. 
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To  compare  the   individual  observations,  we  will  now  bring  together  under  one 
view  all  those  identified  as  probably  belonging  to  the  same  envelope. 

Distances  from  Nucleus  to  Vertex. 

Envelope  A. 


Observatory                                        Poulkova.                                        Ponlkova. 
Harv.  Coll.                                           Struve.                                          Winnecke. 

„                    .                                    ii                                                       a 

Sept.  20 

(22.5) 

23 

28.5                                 

24 

32.6                                  27.0                                 35.2 

25 

(45.0) 

29 

(55.0)                                

Envelope  B. 

Observatory 
Harv.  Coll. 

Poulkova.                 Poulkova.                  Dorpat.                     Berlin.                     Altona.                      Rome. 
Struve.                  WinBecke. 

h 

n                              :i                              H                              «                               a                               " 

Sept.  20 

(3.0) 



23 

13.5 

....                .       

24 

14.1 

14.5                16.9                

25 

18.1 

19.9                18.2                

26 

.... 

20.8                ....                ....                

27 

22.5 

22.4                

28 

.... 

35.9?              24.8 

29 

33.0 

28.2                27.4               32.3 

30 

.... 

30.9                27.2                34.5 

Oct.       1 

.... 

35.9                

2 

45.3 

....                ....                ....                ....                ....                .... 

3 

.... 

40.8 

4 

.... 

40.8? 

5 

(52.5) 

43.2? 

6 

(48.8) 



8 

(56.0) 

43.3? 

s 

Envelope   C. 

Observatory 
Harv.  Coll. 

Poulkova.                Poulkova.                          aj                     A,tona                  BracUtones.                Florence. 
Struve.                   Winnecke. 

n 

n                              ii                              ii                              n                              n                              a 

Sept.  24 

4.4 



25 

6.2 

....                       ....                       

27 

7.1 

....                       ....                       ....                        ....                        ....                       .... 

28 

.... 

15.8                

29 

16.6 

16.8                12.7                17.5 

30 

(17.0) 

14.8                15.3                15.3 

Oct.      1 

.... 

14.3? 

2 

25.6 

27.4 

3 

.... 

•            16.0?              37.6?              31.2 

4 

32.0 

(30.1) 
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Oct. 


5 
6 
7 
8 
9 

10 
11 


Oct. 


3 
4 
5 
6 
7 
8 
9 

10 
11 
13 
14 
15 
18 


Oct.  9 
10 
11 
12 
13 
14 
15 
16 
18 
19 


Observatory 
ErTooa 

35.4 

38.2 

.  .  .  .  . 

48.5 

52.1 

55.9 

(54.0) 


Poulkora. 
Struve. 


44.4 
47.9 


Poulkora. 
Winnecke. 


39.8 


Alton*.  Braditonea.  Florence. 

26^0? 
31.0? 


45.7 


Envelope  D. 


ff 

It 

11 

• 

» 

• 

i 

• 

If 

11 

1            |- 

o            o 

it               n 

(ll".7)       ..".  .         (4"8) 

10.6 

16.9 

O3.91 

15.6 

17.5 

15.0 

17.8 

28.0 

16.0 

22.6 

22.2 

(24.1) 

17.0? 

(15.0)? 

28.0 

24.5 

(23.7) 

31.0 

19.1? 

(17.0)? 

34.5 

31.1 

30.2 

(27.4) 

34.0 

38.9  ?       

36.6 

35.9 

(41.7) 

42.9 

42.1 


(44.9) 


(41  0)       

(38  0)       .            ... 

At  Geneva 
"    Leyden 
"   Christiania 

Oct.    6 

11 
15 

nd'  = 
nd'  = 
nd'  = 

31.0? 
48.6 
38.0 

Envelope  E. 


& 

1 


15.6 


20.7 


19.1 


17.4 
17.0 
22.2 


29.7 

31.2 

33.8 


Ifi'V? 

ib.br 

---- 

26.6? 


34.6 


24.2 


(29.7) 
(26.6) 


(32.5) 
(34.5) 


342  THE    GREAT    COMET    OF    1858. 

Envelope  F. 

Observatory  Greenwich.  Cambridge,  ^^ 

Harv.  Coll.  Eng. 

/i  /i  /;  n  n  il  n 

Oct.     15  10.6  ....  ....  (11.4)  15.6  11.7 

16  ....  18.0  16.5  (15.4)  ....  ....  »  10.9 

17  .'. ..  ....  ....  ....  21.7 

18  14.9  ....  ....  ....  23.7 

19  (16.3)  ....  ....  ....  ....' 

20  (22.0) 

Envelope   G. 

Observatory  Cape  of 

llarr.  Coll.  Good  Hope. 

Oct.  20  3.0 

23  ....  15.0 

The  following  normal  values  have  been  derived  from  the  above  by  a  graphical 
projection,  giving,  with  a  few  modifications  in  exceptional  cases,  a  relative  weight 
of  4  to  the  numbers  obtained  with  the  large  refractors  at  the  Observatory  of 
Harvard  College  and  at  Poulkova  by  Struve,  —  a  weight  of  2  to  the  observations 
at  Poulkova  by  Winnecke  and  at  Dorpat,  —  and  of  1  to  all  the  rest.  The  epoch 
is,  as  before,  7h  m.  s.  t.  at  the  Observatory  of  Harvard  College.  The  numbers  en- 
closed in  parentheses  have  been  extrapolated  beyond  the  dates  of  observation. 

Normal  Distances  of  the  Apex  of  the  Envelopes  from  the  Nucleus. 

1858.  A.  B.  C.  D.  E.  F.  G. 


Sept.  16 
17 
18 

(1.2) 
(5.0) 
(8.6) 





19 
•20 

(12.1) 
15.7 

(0.0) 
3.0 



21 

19.3 

6.0 

.... 

22 

23.3 

8.9 

•  •  •  • 

23 
24 

27.9 
32.8 

12.0 
14.8 

(2.2) 
3.7 

25 

38.2 

18.0 

5.6 

26 

43.6 

20.9 

7.7 

27 

48.2 

23.9 

10.0 

28 

52.5 

26.7 

12.6 

29 

56.0 

29.8 

15.4 

30 

(58.5) 

33.2 

18.4 
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A.  B.  C.  D.  E.  F.  G. 

Oct.  1  ..".. 

2 
3 

4 
5 
6 

7 
8 
9  •.... 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 

Comparing  the  above  with  the  original  observations,  we  shall  find  that  the 
probable  error  of  a  determination  of  the  vertical  distance  of  an  envelope,  taking 
the  numbers  indiscriminately  without  regard  to  weights,  is  2".l.  It  may  be  worth 
while  to  inquire  how  near  an  agreement  would  have  been  effected,  under  the 
same  method  of  treatment,  between  the  observations  and  the  hypothesis  of  a  con- 
tinuous ascent  of  the  envelopes,  if  the  hypothesis  had  been  erroneous  and  the 
envelopes  had  really  occupied  positions  scattered  at  random,  and  with  equal  fre- 
quency at  all  distances  from  the  nucleus  between  the  limits  which  comprise  the 
range  of  observation.  In  this  case  the  probable  deviation  of  an  observation  would 
have  been  about  5";  that  actually  found  being  only  2".l,  which  is  not  larger  than 
we  may  with  safety  attribute  to  the  casual  errors  of  observation. 

To  find  the  actual  rate  of  ascent,  the  observed  distances  must  be  corrected  to 
the  unit  of  distance  of  the  Comet  from  the  Earth.  The  correction  for  the  influence 


36.G 
40.2 
43.7 

21.8 
25.2 
28.8 

(1.2) 
(4.8) 
8.4    . 





•* 

46.9 

32.3 

12.1 

•  •  •  • 

...» 

.  *  .  . 

49.8 

35.9 

16.0 

.... 

.... 

.... 

52.5 

39.5 

19.4 

.... 

.... 

54.6 

43.2 

22.4 

.... 

«... 

.... 

55.9 

46.8 
50.3 

26.2 
30.8 

(2.8) 
7.4 







53.8 
57.1 

36.3 
40.4 
42.5 

11.7 
15.6 
19.2 

(1.9) 
(4.0) 
(5.9) 

.... 



43.1 
42.8 
41.9 

22.5 
25.7 

28.7 

(7.9) 
(9.9) 
11.9 



.... 

.... 

40.7 

31.1 

13.9 

•  .  *   . 

.... 

.... 

39.4 

32.9 

15.8 

.... 





38.0 

34.1 

17.9 

.... 

.... 

.... 

34.6 

19.8 

.... 

.... 

'.,. 

.... 

21,8 

3.0 

.... 

.... 





(23.7) 

7.0 



.... 

.... 

.... 

.... 

11.0 

*  •  •  • 

.... 

•  ... 

15.0 
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of  perspective  on  the  outline  due  to  the  inclination  of  the  principal  axis  to  the 
line  of  sight,  will  be'  neglected ;  it  is  probably  quite  small,  since  the  surface  of 
the  envelopes  near  the  vertex  was  very  nearly  spherical,  with  the  centre  not  far 
from  the  nucleus,  and  would  therefore  be  but  little  altered  by  projection ;  and  the 
principal  axis,  if,  as  is  most  likely,  it  was  directed  towards  the  Sun,  was  inclined 
by  only  small  angles  to  the  plane  of  projection,  the  value  of  n  =  cos.  v  varying 
only  between  0.89  and  1.00  during  the  whole  interval. 

The  following   are  the  elevations  of  the  envelopes  above  the   nucleus,  reduced 
to  the  unit  of  distance  from  the  Earth. 


Normal  Distances  of  the  Apex  of  the  Envelopes  from  the  Nucleus. 


(Seduced  to  the   Unit  of  Distance  from  the  Earth.) 


A. 


B. 


C. 


D. 


F. 


G. 


Sept.  16 
17 
18 

(1.4) 
(5.6) 
(9.4) 









19 
20 

(12.8) 
16.2 

(0.0) 
3.1 



21 

19.1 

5.9 

.... 

22 

22.2 

8.5 

• 

.... 

.... 

23 
24 

25.7 
29.1 

11.1 
13.2 

(2.0) 
3.3 





25 

32.7 

15.3 

4.8 

.'.  .  . 

26 

35.8 

17.2 

6.3 

»  .... 

27 

38.0 

18.9 

7.9 





28 

39.7 

20.2 

9.5 

.... 

.... 

29 

40.1 

21.7 

11.2 

.... 

.... 

30 

(40.9) 

23.2 

12.9 





Oct.   1 
2 
3 



24.5 
25.8 
27.1 

14.6 
16.2 
17.9 

(0.8) 
(3.1) 
5.2 

.   *  "  *  * 

4 

* 

28.1 

19.4 

7.2 

...» 

5 

.... 

28.9 

20.8 

9.3 

6 



29.7 

22.3 

10.9 

.... 

7 

.... 

30.2 

23.8 

12.3 

*  •  •  » 

8 
9 



30.3 

25.5 
27.2 

14.2 

16.6 

(1.5) 
4.0 
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A.                     B.                     C.                      D. 

E. 

F. 

G. 

29.1                19"5 

a 

(LO) 

H 

30.8                21.8 

8.4 

(2.2) 

23.1 

10.5 

(3.2) 

.... 

23.9 

12.5 

(4.4) 

.  .  .  . 

24.1 

14.5 

(5.6) 



24.3 

16.7 

6.9 

...  . 

24.4 

18.7 

8.3 

•     .     •     . 

24.4 

20.4 

9.8 

.... 

24.4 

21.9 

11.5 

.     .     .     . 

...                ....                ....                .... 

23.0 

13.1 

•     *     *     . 

...                ....                ....                .... 

.... 

15.0 

2.1 

... 

.... 

(17.0) 

5.0 

...                ....                ....                .... 

.... 

.... 

8.2 

...                ....                ....                .... 

.... 

11.6 

Oct.  10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 


In  several  instances  there  is  a  tendency  to  a  diminished  rate  of  ascent  at  the 
larger  elevations,  although  it  is  to  be  noticed  that  for  C,  which  is  one  of  the  best 
determined  of  the  series,  the  elevation-velocity  is  sensibly  uniform.  As  elsewhere 
remarked,  the  vertices  of  the  envelopes,  originally  brighter  and  better  defined  than 
other  parts  of  the  outline,  were  the  first  to  be  dissipated.  The  later  observations 
upon  them  were  therefore  particularly  liable  to  error.  The  question  of  a  change 
in  the  rate  of  expansion  of  the  envelopes  will  be  better  considered  from  a  com- 
parison of  their  breadths  at  the  parallel  of  the  nucleus,  where  they  remained  in 
sight  considerably  longer. 

By  referring  to  Plates  XXXIX.,  XL.,  XLL,  and  XLIL,  drawn  from  sketches 
made  at  the  Observatory  of  Harvard  College,  in  which  particular  attention  was 
given  to  this  point,  it  will  be  seen  that  the  alternations  of  light  and  shade  are 
more  compressed  as  we  go  outward  from  the  nucleus.  This  can  be  explained  in 
three  ways  :  — 

1.  The  elevation-velocity  of  the  envelopes  which  first  appeared  may  have  been 
less  than  that  of  their  successors,  causing  the  latter  to  overtake  them. 

2.  The  intervals  between  two  envelopes  may  have  been  originally  less  between 
A  and  B  than  between  B  and  C,  and  similarly  for  the  others,  each  rising  higher 
than  its  predecessor  before  being  succeeded  by  a  new  one. 

3.  The  rate  of  expansion  may  have  changed. 

For  A,  B,   C,  D,   and  E,   which,   with  the    exception   of  A,  are    the    ones  best 
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determined,   as  well  as  those  with  which  we    are    at   present   most    concerned,  we 
find  the   following  velocities  of  elevation. 

To  guard  against  any  influence  from  a  change  of  velocity  in  the  same  envelope, 
we  will  ascertain  the  velocities  for  B,  C,  D,  and  E,  by  choosing  for  the  extreme 
dates  those  on  which  each  reached  the  height  of  6"  and  22"  at  the  unit  of  dis- 
tance. In  the  case  of  A  this  could  not  be  done,  as  it  was  not  seen  until  it  had 
attained  a  considerable  elevation.  An  interval  of  eight  days  from  the  earliest  date 
was  therefore  used  for  determining  its  rate  of  elevation. 

Daily  Rate  of  Elevation  of  the  Vertex  of  the  Envelopes. 

(Reduced  to  the   Unit  of  Distance  from  the  Earth.) 


For  A  Sept.  20  to  Sept.  28 

B                    "  21   "       "      29 

C                   "  26  "    Oct.      6 

D  Oct.  3  «       "      11 

E                  "  10  «       "      18 


n  a1  =  28  Daily  Elevation  -f  2.94 

nb'  =  14  «                         +1.98 

no1  =  14  "              "          + 1.60 

nd1  =  14  «              "          -f2.08 

ne'  =  14  "              "          -f  1.95 


The  differences  between  these  numbers  may,  to  a  considerable  extent,  if  not  en- 
tirely, be  referred  to  errors  of  observation.  As  they  stand,  they  give  no  indication 
of  the  cause  of  the  compression  of  the  envelopes.  The  only  large  differences  occur 
in  A  and  C,  but  in  both  cases  the  effect  of  the  difference  of  velocity  would  have 
been  to  increase  the  distances  of  the  outer  envelopes,  instead  of  diminishing  them. 

With  regard  to  the  second  hypothesis,  we  find  for  the  reduced  distance  of  the 
envelope  A  from  B,  at  the  time  when  B  first  appeared,  that  of  B  from  C  when 
C  first  appeared,  and  similarly  for  the  rest:  — 


Original  Distances  of  the  Envelopes  apart  at  the  Vertex. 

(Reduced  to  the   Unit  of  Distance  from  the  Earth.) 


Sept.  20_ 

"      24 

Oct.      3 

«  9 
"  15 
"  20 


na>  —  nb'  =  13.1 

nb'  —  nv1  =     9.9 

nc>  —  nd'  =  12.7 

nd'  —  ne'  =  12.6 

ne1  —  nf  =     9.8 

nf  —  ng1  —  12.9 


It  is  evident  that  the  original  disposition   as  here  ascertained  gives  no  support 
to  the  second  of  the  proposed  explanations. 

According  to  the  above  distances  and  daily  velocities,  supposing   the    ascent    to 
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be  uniform,  the  reduced  distances  on  Oct.  9th,  when  the  relation  of  the  envelopes 
was  ascertained  with  particular  care,  should  have  been 

no'  —  nil  =  31.3 

nV  —  nc'  =  15.6 

n  c'  —  n  d'  —  9.8 

nd1  —  ne'  =  12.'6 

On  this  date,  the  vertices  of  A  and  of  B  were  too  faint  to  be  recognized,  but 
the  portions  of  them  remaining  on  either  side  of  the  nucleus  sufficiently  indicate 
that  the  curves,  if  continued  round  to  the  apex,  would  give  values  of  (na1  —  nit'), 
(nb'  —  nc'},  &c.,  regularly  decreasing  in  proceeding  inward  towards  the  nucleus, 
and  not  at  all  in  accordance  with  the  numbers  here  deduced,  on  the  hypothesis 
of  a  uniform  ascent. 

To  illustrate  more  fully  the  variation  in  the  rate  of  expansion,  the  following 
breadths  of  the  envelope  B,  at  the  parallel  of  the  nucleus,  have  been  derived  from 
drawings  and  measurements  made  at  the  Observatory  of  Harvard  College.  In 
general,  owing  to  the  faintness  of  the  outlines,  the  proportions  of  the  drawings 
are  the  most  to  be  depended  upon.  B  has  been  selected,  particularly,  on  account 
of  its  embracing  a  longer  range  of  reliable  observations  than  the  others,  which,  in 
the  present  discussion,  is  a  condition  of  particular  importance. 

Breadths  of  the  Envelope  B  at  the  Paralkl  of  the  Nucleus  at  Th  m.  s.  t.  Obs.  Harv.  Coll. 

f 

Sept.  23  bb"  =  24  Oct.  5  ii"=(150) 

24  =  35  6  =  138 

25  =  42  8  =  152 
27  =  54  9  =  151 
29  =81  10  =  161 

Oct.   2       =  108  11       =  156 

4       =(129) 

The  following  normal  values  have  been  constructed  from  the  above,  giving  only 
half  weight  to  the  mean  of  the  results  for  Oct.  4th  and  5th,  which  rest  upon 
uncertain  data.  The  numbers  enclosed  in  parentheses  belong  to  dates  outside  of 
the  earliest  or  latest  observations,  having  been  extrapolated,  following  the  general 
tenor  of  the  differences ;  they  have,  of  course,  no  independent  value. 
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Normal  Breadths  of  the  Envelope  B  at  the  Parallel  of  the  Nucleus  at  7h  m.  s.  t.  Obs.  Harv.  Coll. 

Sept.  20         bb"  —  (2.2)  Oct.    2  llo".5 

21  (9.5)  3  119.7 

22  (17.0)  4  128.1 

23  24.7  5  134.9 

24  32.8  6  140.6 

25  40.9    .  7  145.4 

26  49.0  8  150.0 

27  58.3  9  153.5 

28  68.1  10  156.8 

29  78.8  11  159.6 

30  89.7  12  (161.2) 
Oct.      1  100.5 

The  general  agreement  of  the  data  "is  very  good  ;  no  deviation  larger  than 
4"  occurring  in  any  one  instance,  excepting  on  Oct.  5th,  when  the  observation  is 
quite  uncertain. 

Reduced  to  the  unit  of  distance  from  the  Earth,  the  normal  breadths  become  as 
follows :  — 

Normal  Breadths  of  the  Envelope  B  at  the  Parallel  of  the  Nucleus  at  7h  m.  s.  t.  Obs.  Harv.  Coll. 

(Reduced  to  the  Unit  of  Distance  from  the  Earth.) 

Diff.  »  DifF. 

Sept.  20         bb"  =    (2.3)  «  Oct.     1         bb"  =  G7.3         ^ 

21  <9-*>         M  71'2         3.1 

22  <16'2)         6.6  2.5 

23  22.8  4  76.8 

24  29.1  5  78.4         ^ 

25  35'°          5'.3  6  1.0 

26  40.3          5?  7  80.5         Jg 

27  46'°          5^6  81'7         LI 

28  "•«          57  9  1.6 

29  57.3          53  10  84.4         jg 

30  62.6          47  11  86.3         lg 
Oct.      1                      67.3                                                   12                     (88.1) 

The  course  of  the  differences  confirms  the  indications  before  obtained  from  the 
distances  of  the  vertices  of  the  envelopes,  and  fully  establishes  the  variation  in 
the  rate  of  expansion  in  proceeding  outward  from  the  nucleus.  We  may  add, 
that  a  similar  result  is  given  by  the  breadths  of  the  other  envelopes,  although  the 
observations  are  not  so  complete. 

To  find  the  interval  between  the  detachment  of  the  successive  envelopes,  we 
have  the  following  interpolated  epochs  at  which  they  reached  the  distance  12" 
from  the  nucleus,  reduced  to  the  unit  of  distance  from  the  Earth. 
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Into'vals  letween  Successive  Envelopes. 

A  JXna'  =  l'2.0  Sept.  19       1  m.  s.  t.  Obs.  Harv.  Coll.                            •»     >> 

B  «  n  6'  =  12.0  23  17                      -         « 

O  "  ne'  =  12.0  29  18            «        «        « 

.D  "  nrf'=12.0  Oct.     72            "        «        « 

J£  "  we' =  12.0  13       1             « 

F  "  »/'=12.0  18  15 

£  "  ny=12.0  23  10 

The  peculiar  forms  assumed  by  the  envelopes  will  best  be  understood  from  the 
engravings,  Plates  XXVIII.  to  XLVL,  and  Plate  XLIX.*  A  large  number  of  the 
figures  on  the  latter  Plate  continue  the  circular  outlines  below  the  parallel  of 
the  nucleus ;  this,  however,  is  certainly  an  illusion  on  the  part  of  the  observer.  In 
a  completely  formed  envelope,  the  outline  was  very  nearly  circular  for  about  60°  or 
80°  on  either  side  of  the  vertex ;  below  the  nucleus  the  two  branches  diverged 
from  each  other,  taking  a  direction  nearly  coincident  with  that  of  the  branches 
of  the  tail ;  not,  however,  precisely  so,  for  the  asymptotes  to  the  envelope-curve 
were  inclined  to  each  other  by  an  angle  sensibly  smaller  than  that  including  the 
branches  of  the  tail.  The  latter  were,  in  fact,  as  has  been  pointed  out  before, 
penetrated  by  the  envelopes,  and  it  may  have  been  an  attempt  to  represent  this 
peculiarity,  indistinctly  seen,  which  has  led  to  the  distortion  referred  to. 

At  their  first  appearance  they  exhibited  a  considerable  variety  in  figure,  as  may 
be  seen  more  particularly  in  the  engravings,  Plates  XXXI.,  XXXII.,  XXXVI, 
XXXVIL,  and  XLIIL,  XLIV.  Their  boundary,  on  the  side  "opposite  to  the  sun, 
although  less  clearly  defined  than  at  the  vertex,  seemed  for  one  or  two  days  to 
remain  still  a  closed  surface,  here  and  there  penetrated  by  streams  of  nebulous 
material  escaping  into  the  tail.  This  took  place  at  first  mostly  at  the  two  cusps. 
As  the  envelope  expanded,  the  discharge  became  more  general,  but  always  from  the 
sides,  until  the  outline  assumed  the  normal  form  above  described ;  at  the  same  time, 
the  irregular  accumulations  of  nebulosity  and  the  jets  radiating  outwards  from  the 
nucleus,  with  which  its  surface  was  originally  diversified,  were  gradually  diffused ; 
the  whole  acquiring  greater  evenness  and  symmetry.  The  vertex,  at  first  the 
brightest  and  best  defined  part  of  the  circumference,  now  began  to  fade  out,  and 
at  last  entirely  disappeared,  while  the  sides  remained  still  visible,  intersecting,  or 
rather  penetrating,  the  branches  of  the  tail  for  a  short  distance  below  the  nucleus. 

*  It  is  interesting  to  notice  among  these  representations  peculiarities  which  may  serve  to  explain,  with 
due  allowance  for  defective  drawing,  some  of  the  features  in  ancient  figures  Compare,  for  instance,  Fig. 
132  of  Plate  XLIX.  with  the  figure  of  Halley's  Comet  in  1682,  given  by  Hevelius. 
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The  appearance  of  a  new  envelope  seems  to  have  been  preceded  by  a  cessation 
of  action  on  the  surface  of  the  nucleus,  for  a  dark  interval  was  always  interposed 
between  it  and  its  predecessor.  It  deserves  particular  notice,  that,  on  the  earliest 
occasion  of  the  recognition  of  the  envelope  formation,  it  was  this  dark  arc  which 
first  attracted  attention.  After  an  envelope  had  acquired  a  little  development, 
it  appeared  bordered  by  a  brighter  rim  just  within  the  dark  band,  the  two  to- 
gether forming  by  their  contrast  a  clear  line  of  separation.  This  alternation  of 
light  and  shade  gave  a  peculiar  aspect  to  the  telescopic  view  between  the  5th 
and  the  llth  of  October,  when  three,  and  sometimes  four  or  five  envelopes,  or 
portions  of  them,  could  be  distinguished  at  one  view.  Traces  of  A  are  indicated 
near  and  below  the  parallel  of  the  nucleus  as  late  as  Oct.  9th,  and  of  B  up  to 
the  10th  and  llth,  and,  but  for  the  moonlight  and  the  unfavorable  position  of  the 
Comet,  they  might  perhaps  have  been  discerned  still  later.  The  fact  is  very  sin- 
gular, showing,  as  it  does,  that  some  portions  of  the  nebulosity  evolved  from  the 
nucleus,  probably  as  early  as  the  23d  of  September,  continued  in  its  vicinity  for  at 
least  eighteen  days  later.  The  date  here  assumed  as  the  latest  on  which  B  re- 
ceived any  fresh  accession  of  material,  is  that  of  the  first  appearance  of  C,  before 
which  time  the  connection  of  B  with  the  nucleus  had  been  finally  severed  by  the 
process  just  described. 

For  an  illustration  of  the  progress  of  an  envelope  through  its  different  stages, 
Plates  XXXVI.,  XXXVIL,  and  XXXIX.  may  be  compared;  in  the  latter,  it  has 
reached  very  nearly  its  full  development.  Plate  XXXI.  gives  perhaps  as  good  a 
representation  as  any  of  a  completely  formed  envelope,  surrounded  by  its  dark 
arc.  On  Plate  LI.  is  a  representation  of  an  inner,  middle,  and  outer  envelope,  seen 
in  the  Comet  1860,  III.  with  the  great  refractor  of  the  Observatory  of  Harvard 
College. 

One  of  the  most  interesting  of  the  phenomena  presented  in  the  telescopic  aspect 
of  the  Comet  was  the  appearance  of  a  dark  spot  and  a  so-called  secondary  nucleus 
on  the  envelope  D  in  the  early  part  of  October.  The  spot  was  first  seen  on  the 
3d,  when  the  envelope  had  as  yet  barely  detached  itself  from  the  nucleus,  appear- 
ing as  a  dark  or  almost  black  opening,  with  clearly  marked  outlines,  and  equal  in 
size  with  the  nucleus,  from  which  it  was  distant  about  5"  of  arc.  That  it  should 
have  been  visible  at  all  in  such  a  position  shows  it  to  have  had  a  very  decided 
character. 

The  general  attention  attracted  to  it  appears  in  the  numerous  descriptions  of 
its  position  and  aspect  for  the  ensuing  eight  or  ten  days,  which  furnish  materials 
for  several  important  inferences  respecting  the  constitution  of  the  envelopes. 
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Among  these  is  an  entirely  unexceptionable  confirmation  of  the  fact  of  the  gradual 
elevation  of  the  envelopes ;  for  the  occurrence  of  so  characteristic  a  feature  has 
left  no  possibility  of  mistaking  the  identity  of  the  envelope  D  through  its  earlier 
stages,  nor  of  deception  as  to  the  reality  of  the  motion  from  night  to  night.  More 
important,  because  much  more  difficult  to  establish  from  other  data,  is  the  conclu- 
sion, strongly  indicated  by  the  observations,  that  the  envelopes  retain  a  certain 
degree  of  permanence  in  their  internal  distribution  for  a  long  interval  after  their 
first  emission. 

The  evidence  also  goes  strongly  to  prove  that  the  motion  of  rotation  of  the 
envelope  about  the  principal  axis  was  too  small  to  be  detected  in  an  interval  of 
eight  or  ten  days. 

The  following  positions  of  the  spot  on  D,  referred  to  the  nucleus,  have  been 
derived  from  micrometer  measurements,  or  from  figures  of  the  Comet.  The  latter 
in  general  furnish  results  quite  as  reliable  as  any  which  could  be  obtained  by  in- 
strumental means. 

The  later  observations  are  of  course  liable  to  considerable  uncertainty,  owing  to 
the  expansion  of  the  opening  over  a  large  area  without  definite  limits ;  there  may 
be  also  occasional  discrepancies  which  have  arisen  from  the  intersection  of  the 
spot  by  a  bright  jet  or  collection  of  light  matter,  by  which  it  was  divided  into 
two  parts,  not  always  clearly  distinguishable  from  each  other.  I  have  endeavored 
to  give  the  centre  of  the  general  deficiency  of  light  without  regarding  the  division. 

Positions  of  tlie  Dark  Spot  in  D. 

• 
p  =  angle  of  position  of  the  axis  of  the  tail. 

p'  =          "          "          "         spot. 

Oct.  3     Greenwich,  Christy  p'  — p  =  230° 

3     Munich,  Lament  "       =  220 

3  York,  Gray  Spot  seen  on  the  preceding  side  of  the  nucleus. 

o  ,, 

4  Obs.  Ilarv.  Coll.,  Bond  p1  — p  =  249     Distance  =  6.3,  about  -fa  dist.  to  edge  of  envelope. 
4     Obs.  Harv.  ColL,  Bond  "       =  239 

4  Berlin,  Bruhns  "  =  242 

4  Greenwich,  Christy  "  =  233 

4  Munich,  Lamont  "  =  230 

4  Bradstones,  Lassell  "  =  300 

5  Obs.  Harv.  Coll.,  Bond  «      =  239     Distance  =  10" 
5     Obs.  Harv.  Coll.,  Bond  «      =222          "        =10 

5     Bradstones,  Lassell  "       =  268  "        =  iV  radius  of  envelope. 

5     Iladdenham,  Dawes  "       =  239  "        =  T7ff         "  " 
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Oct  5  Markree,  Graham 

5  Greenwich,  Christy 

5  Cambridge,  Challis 

5  Berlin,  Bruhns 

5  Poulkova,  Winnecke 

6  Obs.  Harv.  Coll.,  Bond 
6  Obs.  Harv.  Coll.,  Bond 
6  Cambridge,  Challis 

6  Berlin,  Bruhns 

7  Obs.  Hamilton  Coll.,  Peters 
7  Dorpat,  Madler 

7  Poulkova,  Winnecke 

8  Obs.  Harv.  Coll.,  Bond 
8  Obs.  Harv.  Coll.,  Fette 
8  Bradstones,  Lassell 

8  Haddenham,  Dawes 

8  Cambridge,  Challis 

8  Poulkova,  Winnecke 

9  Obs.  Harv.  Coll.,  Fette 
9  Ann  Arbor,  Briinnow 
9  Poulkova,  Winnecke 

10  Obs.  Harv.  Coll.,  Fette 

11  Obs.  Harv.  Coll.,  Fette 

12  Paris,  Chacornac 

13  Poulkova,  Winnecke 
15  Berlin,  Bruhns 


p>  —p  =  230 
"       =  225 

«       =  235     Dark  and  bright  spots. 
«      =  229 
«      =  233 

«  =  224 

«  =  221 

"  =  245     Dark  and  bright  spots. 

«  =  207 

«  =  233 
«  =  219 
"  =  240  « 

"      =  226     Distance  =  14.2 
"      =  226          "        =  19.3 
Traces  of  the  spot  remaining. 

O 

p'  — p  =  225     General  deficiency  of  light  in  this  direction. 
"       =240     Dark  and  bright  spots. 

"       =  240 


"  =  227 
«  =  235 
«  =  239 

«      =  230 

"      =  205     Distance  -fa  to  edge  of  envelope,  with  general 

deficiency  of  light  to  180°? 
Direction  of  spot  not  changed. 

Dark  spot  still  thought  to  be  in  sight  on  the  left  side. 
Spot  still  seen. 


It  is  clear  from  the  above  that  the  direction  of  the  spot  from  the  nucleus  rela- 
tively to  the  axis  of  the  tail  remained  with  scarcely  sensible  alteration  for  at  least 
seven  days,  that  is,  between  the  3d  and  the  10th  of  October.  There  are,  how- 
ever, in  the  more  reliable  positions,  indications  of  a  slight  change,  tending  to 
diminish  the  angle.  By  making  a  suitable  discrimination  in  the  weights  given 
to  the  observations,  the  better  class  show  a  diminution  at  the  rate  of  about  1°.8 
a  day,  although  the  amount  of  motion  in  the  interval  of  seven  days,  being  only 
13°,  cannot  be  considered  as  certainly  recognized. 

The  deficiency  of  luminous  matter,  which  gave  the  appearance  of  a  dark  spot, 
most  probably  extended  through  a  considerable  depth  of  the  envelope,  or  it  would 

*  By  the  figure,  260°,  but  the  spot  lies  in  about  23°  less  angle  of  position  than  the  secondary  nucleus, 
the  latter  having  a  measured  angle  of  position  =  262°.7. 
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scarcely  have  been  so  decided  an  object;  we  cannot,  therefore,  in  taking  account 
of  the  effect  of  a  change  of  position  in  the  Earth  and  Comet,  consider  it  as  merely 
superficial.  With  a  considerable  extension  in  the  direction  of  the  line  of  vision 
on  Oct.  3d,  it  is  not  difficult  to  account  for  the  permanence  of  the  general  direction 
of  the  spot,  notwithstanding  the  Earth's  relative  rotation  about  the  Comet,  which, 
when  resolved  in  the  plane  perpendicular  to  the  radius  vector,  amounted  to  an 
angle  of  433  between  Oct.  3d  and  10th.  The  following  statements  have  been 
derived  from  a  consideration  of  the  relative  positions  occupied  by  the  Sun,  Comet, 
and  Earth,  during  the  interval  covered  by  the  observations. 

1.  If  the  centre  of  the  spot    had  been  so  placed,  relatively  to  the  nucleus,  that 
the  plane  of  the  Sun,  Comet,  and  spot   was  inclined  by   90°   to  the   plane  of  the 
Sun,  Comet,  and  Earth,  at  the   earlier  observations,  then  in  order  to  preserve  the 
observed  direction  relatively  to  the  axis  unchanged,  the  spot  must  have  rotated  at 
the  rate  of  6°  daily  about  the  radius  vector  of  the  Comet,  in  a  direction  to  increase 
its   longitude   seen   from   the    Comet,   the  latter  being   on   the   north   side  of  the 
ecliptic. 

2.  Under   similar  conditions,  if  the  direction   of  the  spot  from   the    nucleus  had 
remained   unchanged    in   space,    the  effect   of  the  joint   motion  of  the  Earth  and 
Comet   would   have    caused  p — p   to    diminish,  bringing  the  spot   seen   from    the 
Earth  on  the  10th  of  October  in  the  vicinity  of  the  vertex. 

3.  If  the  spot  had  been  in  the  plane  of  the  Comet's  orbit,  its  direction  inclined 
to  the  radius  vector  so  as  to  satisfy  the  earlier  observations  and  remaining  fixed 
in  space,  p — p  would  have  diminished  by  3°  daily. 

4.  The  observed  directions  between  Oct.  3d  and  Oct.   12th  may  be  satisfied  by 
supposing  the  centre  of  the  spot  to  be  nearly  in  the  plane  of  the  orbit,  but  inclined 
by  a  small  angle,  so  as  to  bring  it  on  the  north  side,  and  following  the  Comet  in 
orbital  motion.     Its  true  direction  from  the  nucleus,  after  being  adjusted  to  satisfy 
the  observations,  remaining  fixed  in  space. 

5.  The    observed    directions   may  also    be  satisfied  without  a  rotation   about  the 
axis,  if  the  true  direction  from  the  nucleus  makes  a  constant  angle  with  the  radius 
vector,  the    spot  being  on   the    south  side   of  the  orbit   and    elevated  by  a   small 
angle    above    it,  and  following   the    nucleus  in  orbital   motion.     This  would    imply 
a  rotation  nearly  in  the  plane  of  the  orbit,  and  sensibly  equal  to  the  change  of 
direction  of  the  radius  vector. 

6.  The  shortest  period  of  rotation  about  the  radius  vector  which  can  be  made 
to  represent  the  observations  within  admissible  limits  exceeds  30  days. 

The  annexed  values  of  the  angles  if>,  comprised  between  the  plane  of  the  orbit 
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and  the  plane  of  the  Comet,  Sun,  and  Earth,  will  help  to  an  understanding  of  the 
influence  of  perspective  upon  a  section  of  the  head  of  the  Comet  or  of  the  en- 
velopes by  the  plane  of  the  orbit.  The  values  of  sin.  v  are  also  added,  v  being  the 
angle  comprised  between  the  radius  vector  and  the  line  from  the  Comet  to  the 
Earth. 


1858. 


Sept.  8 
12 
16 

20 
24 
28 

Oct.   2 

6 
10 

14 

18 
22 


=  0.6 
4.1 
7.6 

11.5 
16.5 
24.6 

36.9 
50.7 
83.6 

104.6 
117.0 
123.7 


sin.  y/  =  0.01 
0.07 
0.13 

0.20 
0.28 
0.42 

0.60 
0.77 
0.99 

0.97 
0.89 
0.83 


sin.  v  =  0.60 
0.70 
0.80 

0.90 
0.97 
1.00 

0.97 
0.90 
0.89 

0.94 
1.00 
1.00 


A  bright  mass  of  light,  called  *by  some  the  K  secondary  nucleus,"  appeared,  on  the 
5th  of  October,  in  the  vicinity  of  the  dark  spot  upon  D,  lying  between  it  and  the 
nucleus,  and  a  little  lower  down,  or  in  a  larger  angle  of  position.  Its  neighborhood 
to  the  bright  nucleus  may  have  been  the  reason  of  its  not  having  been  seen  a  day 
or  two  earlier.  Although  observations  upon  it  are  less  numerous  than  upon  the 
dark  spot,  it  was  yet  very  generally  recognized.  It  did  not  long  retain  its  original 
brightness,  but  was  diffused  irregularly  over  a  large  area,  which  continued  in  sight, 
conspicuously  brighter  than  neighboring  regions,  until  the  llth.  The  following  nor- 
mal values  have  been  derived  from  the  observed  differences  between  the  angles  of 
position  of  the  bright  mass  and  the  axis  of  the  tail,  using  also  values  read  off  from 
the  figures. 

Positions  of  the  Bright  Mass  in  D. 


p  =  angle  of  position  of  the  axis  of  the  tail. 
P1  =         "  "        "  "         bright  mass. 


Oct.  5 

6 

7 
8 


p'  —p  =  268 

"        =  250 

"        =  260 

"        =  259 


Oct.  9 
10 
11 


p'—  p  =  262 
"  =  258 
"  =  248 


These  numbers  give  no   decided  evidence  of  any  considerable   alteration  in  po- 
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sition ;  they  offer,  therefore,  in  this  particular,  a  valuable  confirmation  of  the  obser- 
vations on  the  dark  spot  which  have  just  been  under  discussion. 

It  is  very  remarkable  that  the  dark  spot  was  repeated  on  the  succeeding  enve- 
lope, E,  and  in  a  nearly  similar  position;  of  this  fact  there  is  ample  independent 
testimony.  It  is  mentioned  by  Chacornac  on  Oct.  9th,  by  Peters,  Oct.  10th,  by 
Bond,  Oct.  10th  and  llth,  and  by  Dawes  on  the  llth.  The  date  of  its  first 
appearance,  Oct.  9th,  is  important,  for  on  this  day  the  envelope  had  just  risen 
from  the  nucleus,  and  the  spot  must  have  been  a  well-marked  object  to  have 
attracted  attention  so  early.  In  addition  to  descriptions,  there  are  figures  in  which 
it  is  represented,  by  Peters,  Oct.  10th,  Bond,  Oct.  10th  and  llth,  Dawes,  Oct. 
llth,  and  by  Fette,  Oct.  10th  and  llth.  Some  traces  of  it  were  distinguishable 
on  the  15th,  and  perhaps  on  the  .18th.  The  observations  generally  indicate  a 
direction  somewhat  nearer  to  the  vertex  than  that  occupied  by  the  spot  on  D, 
the  mean  value  of  p' — p,  having  regard  to  weights,  being 

Oct.  ll  p'  —  p  =  215°. 

A  decided  dark  spot  was  also  seen,  Oct.  2d,  on  C,  the  envelope  preceding  D, 
with  a  bright  ray  below  it,  in  the  position,  by  a  single  observation, 

Dark  Spot.  Ray. 

Oct.  2  p1  —  p  =  250°  p'  —  p  =  305°. 

The  dark  spot  on  E  was  also  accompanied  by  an  aggregation  of  bright  nebu- 
losity, mentioned  by  two  or  three  observers,  lying  between  it  and  the  nucleus  in 

the  position 

Oct.  11  p1  —  p  —  254°. 

Several  others  speak  of  a  bright  ray  in  this  direction,  which  was  undoubtedly 
the  same  object.  A  deficiency  of  light  was  also  noticed  in  F,  in  the  mean  position, 

Oct.  19  P1  —P  =  228°. 

Another  well-authenticated  instance  of  the  repetition  of  similar  peculiarities  in 
different  envelopes,  occurring  in  the  same  direction  from  the  nucleus,  may  be 
recognized  in  a  disposition  of  the  nebulosity  towards  the  upper  and  rights 
hand  side  of  the  envelopes,  forming  a  brighter  region,  encroaching  upon  and 
partially  filling  in  with  light  the  dark  arcs  in  that  neighborhood.  From  the 
6th  of  October  to  the  end  of  the  apparition,  this  offered  a  decided  contrast  with 
the  aspect  in  the  direction  of  the  dark  spots  above  described,  outside  of  which 
the  rim  of  the  envelope  was  comparatively  narrow,  bright,  and  suddenly  termi- 
nated by  the  dark  arcs,  which  were  here  very  prominent. 

The  mean  of  the  observations  upon  the  dark  and  bright  spots  in  C,  D,  and  E 
gives  the  following  values :  — 
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Dark  Spots. 

Bright  Spots. 

o 

o 

Envelope   G 

Oct.     2 

p>  —  p  =  250 

305 

D 

"        6 

«        =  231 

259 

E 

"      11 

"        =  215 

254 

a           f 

"      19 

"       =  228 

.... 

An  approach  to  the  vertex  is  indicated,  though  not  decided  enough  to  be  en- 
tirely certain ;  it  is,  however,  similar  to  that  noticed  in  the  positions  of  the  spots 
upon  D,  and  is  susceptible  of  a  similar  explanation. 

The  recurrence  of  these  well-marked  features  in  nearly  the  same  direction  in 
so  many  different  envelopes  suggests  strongly  the  inference,  that  the  nucleus  itself 
maintained  an  aspect  but  little  if  at  all  altered  with  reference  to  the  Sun,  since 
it  is  to  some  peculiar  condition  in  this  centre  of  action  that  we  must  ascribe  the 
diversified  structure  of  the  envelopes  thrown  off  from  it.  The  phenomena,  at  all 
events,  can  be  so  explained  without  resorting  to  any  hypothesis  of  rotation,  except- 
ing in  or  near  the  plane  of  the  orbit,  and  of  an  amount  equal  to  the  change  in 
the  direction  of  the  radius  vector.  The  length  of  time,  also,  during  which  the 
dark  and  bright  spots  maintained  an  unaltered  position  in  the  envelope,  simply 
expanding  as  it  rose,  is  quite  in  keeping  with  what  has  been  remarked  respectr 
ing  the  closed  surfaces  of  the  envelopes  in  their  earliest  stages,  and  their  long 
persistence  in  the  neighborhood  of  the  nucleus.  The  so-called  "  secondary  nucleus  " 
was  evidently  a  cloud  of  denser  nebulosity,  gradually  diffusing  itself  as  it  as- 
cended. It  cannot  be  accounted  for  by  any  conceivable  arrangement  of  the  paths 
of  particles  issuing  in  a  continuous  flow  from  the  nucleus  outward  into  the  tail, 
causing  by  their  intersections  the  brighter  masses,  and  in  the  regions  of  greatest 
separation,  the  ,  dark  openings.  This  idea  of  the  structure  of  the  envelopes  has 
been  very  generally  entertained,  and  derives  its  support  from  the  frequent  appear- 
ance of  jets  and  rays  issuing  from  the  nucleus;  but  it  will  not  explain  many 
of  the  convolutions,  and  the  occurrence  of  isolated  bright  masses  and  dark  spots  in 
a  closed  envelope  is  altogether  opposed  to  it. 

The  material,  after  being  thrown  off  from  the  nucleus,  instead  of  being  at  once 
driven  into  the  tail,  formed  a  dense  cloud  of  nebulosity,  into  which  the  luminous 
matter  continued  for  some  time  to  stream.  This  cloud  extended  itself  on  the  sun- 
ward side,  remaining  in  the  vicinity  for  several  days.  When  it  had  acquired  a  certain 
stage,  the  discharge  took  place  mainly  from  the  corners  or  cusps  on  either  side,  in 
two  streams,  which,  coalescing  with  those  issuing  from  other  envelopes,  formed  the 
two  branches  of  the  tail.  This  seems  to  imply  that  the  particles  on  the  outer  sur- 
face of  the  envelopes  were  the  first  to  acquire  that  peculiar  condition  which 
subjected  them  to  the  influence  of  a  repulsive  force  directed  from  the  Sun. 
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We  have,  in  this  fact  of  the  retention  of  the  nebulosity  in  the  head  until  the 
envelopes  had  acquired  a  considerable  expansion,  and  of  their  subsequent  dissipa- 
tion principally  from  the  sides,  at  points  comparatively  remote  from  the  nucleus, 
a  very  simple  explanation  of  the  dark  zone  dividing  the  branches  of  the  tail.  It 
is  the  region  scantily  supplied  with  luminous  material  from  the  envelopes  during 
the  period  occupied  in  their  ascent  from  the  nucleus  to  the  point  where  their 
dissipation  effectively  began.  If  the  particles  composing  different  comets  are  sup- 
posed to  acquire  from  the  action  of  the  solar  repulsion  different  velocities  under 
similar  conditions  in  the  same  interval  of  time,  we  should  expect,  as  a  general 
rule,  that  comets,  whose  tails  are  composed  of  material  impelled  at  a  low  velocity, 
and  therefore  most  rapidly  curved  from  the  direction  of  the  radius  vector,  would 
be  those  in  which  the  branching  would  be  most  decided,  and  the  envelope-formation 
would  be  exhibited  with  most  deliberation  and  distinctness.  On  the  other  hand, 
those  with  tails  in  nearly  straight  lines,  indicating  a  high  degree  of  velocity,  we 
should  expect  to  be  more  tumultuous  in  their  evolutions,  manifesting  in  the  con- 
traction of  their  branching  and  in  their  envelopes  the  effects  of  more  violent 
action.  Probably  a  much  larger  number  of  comets  than  has  commonly  been  sup- 
posed combine  at  the  same  time  tails  of  widely  different  types,  in  which  case 
their  superposition  one  on  the  other  must  interfere  with  a  clear  apprehension  of 
the  details  of  each. 

The  succession  of  the  envelopes,  and  especially  the  dark  arc  interposed  between 
each  and  its  predecessor,  is  a  clear  indication  of  the  intermittent  nature  of  the 
forces  by  which  they  are  thrown  off  from  the  nucleus.  The  marginal  rim  was 
at  first  brightest  at  the  vertex,  and  when  at  its  most  perfect  stage,  its  appear- 
ance, bounded  on  either  side  by  the  dark  arcs,  indicated  a  shell-like  figure  thick- 
est or  densest  at  the  top,  and  becoming  thin  at  the  sides,  where  it  gradually 
faded  away.  That  the  density  of  the  nebulosity  at  the  moment  of  evolution  from 
the  nucleus  should  be  greatest  in  a  line  with  the  Sun,  has  perhaps  an  explana- 
tion in  the  fact  that  the  exciting  cause  of  the  phenomenon,  viz.  an  influence  di- 
rected from  the  Sun,  would  have  its  greatest  intensity  at  this  part  of  the  surface, 
and  would  diminish  towards  the  sides  as  the  sine  of  the  angle  comprised  between 
a  line  from  the  Sun  and  the  tangent-plane  to  the  surface. 

In  addition  to  the  above,  there  may  be  other  details  of  structure  which  might 
be  recovered  on  a  careful  comparison  of  the  data.  The  greatest  difficulty  lies  in 
preserving  the  identity  of  objects,  for  the  want  of  features  prominent  enough  to 
afford  certainty  in  their  recognition  from  night  to  night  This,  added  to  the  large 
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errors  of  observation,  will  explain  the  confusion  which  will  be  met  with  in  so 
many  of  the  descriptions.  Perhaps  in  no  one  particular  has  the  difficulty  of  iden- 
tification occasioned  more  perplexity,  than  in  the  attempts  which  have  been  made 
to  decide  the  question  of  an  oscillatory  motion  of  the  nucleus  similar  to  that  in- 
vestigated by  Bessel  for  Halley's  Comet.  This  subject  has  been  carefully  dis- 
cussed by  Pape,  Madler,  and  Winnecke,  by  means  of  the  observed  directions  of 
the  middle  line  of  the  "  Sector "  or  "  Ausstromung."  The  fact  that  each  has  made 
use  of  his  own  observations  secures  them  from  any  danger  of  misconception  as  to 
their  precise  significance,  which  might  otherwise  have  arisen.  The  result  has  been, 
that  in  neither  case  was  there  found  any  distinct  evidence  of  oscillation.  More- 
over, a  comparison  of  the  different  series  shows  very  plainly  that  there  has  been 
no  kind  of  consistency  between  them. 

The  following  are  the  differences  between  the  direction  of  the  Sun,  p0,  and  the 
observed  angle  of  position  of  the  middle  line  of  the  "  Sector "  or  "  Ausstromung " 
denoted  by  p',  as  given  by  Pape,*  by  Madler,f  and  by  Winnecke.  J 


Sept.  17 
19 
20 

21 
22 
23 

24 
25 
26 

27 
28 
29 


Oct. 


30 
1 
2 

4 
5 
6 


Po  —  P1    = 


II 
a 

a 
u 
u 


Altona. 
Pape. 


+  30   39 

+  45  44 
+    0  57 


—  2  10 
+  33  49 

+    78 

—  15  11 

—  9  21 

+  16  40 

—  17  53 

—  8  38 


*  Astron.  Nachrichten,  1172,  p.  321. 

J  Pulk.  Beob.  des  Grossen  Cometen  1858,  p.  44. 


Dorpat. 
Madler. 


—     8    24 

+  20  28 
+  32  43 

+  33  28 


Poolkova. 
Winnecke. 


+  37  25 

+  25  24 
+  18  29 
+  12  57 

+  19  48 

+  26  5 
+  28  3 

+  31  8 


+  0  48 


+  14  35 


t  Beob.  Kaiserl.  Sternw.  Dorpat,  XV.  pp.  54,  55. 
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Alton..  DORM*.  Poulkon. 

Pipe-  .     MUJer.  Wlnn«ck«. 

Oct.    7  Po  —  p'  =  +    7°  33  +  27°    5*  +    0  12 

8  «  +10  40  +12  25  —14  30 

9  "  +    1  50  +    7  58  — 10  48 
10                        "  —    2  11                                 

12  «  +22  13  +26  47                                 

13  "                         +29  51  —17  30 

14  "                         +82  37                                 

1C  «  —25  41                                 

There  is  here  no  trace  of  any  law  of  periodicity,  nor  does  it  appear  that  the 
"  Ausstromung,"  or  middle  line  of  the  "Sector,"  was  an  object  sufficiently  well  de- 
fined to  serve  the  intended  purpose,  different  observers  evidently  recognizing  it  in 
quite  different  features. 

Some  among  the  numerous  jets  or  rays  thrown  out  from  the  nucleus  might  per- 
haps be  followed  for  a  considerable  length  of  time,  but  the  uncertainty  of  iden- 
tification is  usually  too  great  for  them  to  be  of  much  service  in  reference  to  the 
question  of  change  of  direction  in  the  envelopes. 

A  change  in  the  form  and  position  of  the  envelopes  nearest  the  nucleus  will  be 
noticed  by  referring  to  Plate  XLIX.;  the  figures  17,  18,  19,  20,  and  21,  compared 
with  129,  132,  133,  134,  137,  and  141,  will  serve  to  give  an  idea  of  its  character. 
Notwithstanding  the  variety  of  configuration  which  appears  on  the  Plate  at  differ- 
ent dates,  the  change,  I  am  inclined  to  think,  was  gradual,  the  general  direction 
between  Oct.  2d  and  Oct.  llth  bringing  the  transverse  axis  at  right  angles  with 
the  axis  of  the  tail.  In  the  interval  between  Sept.  23d  (Figs.  17,  18)  and  Oct. 
23d  (Fig.  141),  the  alteration  of  the  relative  positions  of  the  Earth  and  Comet 
was  sufficient  to  cause  an  apparent  rotation  of  the  latter  about  its  radius  vector 
of  110°,  the  influence  of  which  must  be  kept  in  mind  in  explaining  the  phenome- 
non; it  is,  however,  in  every  way  probable  that  there  was  a  considerable  change 
in  the  actual  figures  of  the  envelopes. 

There  was  a  well-marked  exhibition  of  the  envelope-formation  in  the  Comet 
1860,  III,  and  still  more  decisively  in  the  great  Comet  1861,  II.  An  engraving  of 
the  former,  taken  from  a  carefully  executed  drawing  made  at  the  Observatory  of 
Harvard  College,  will  be  found  on  Plate  LI;  we  have  here  three  distinct  grada- 
tions of  light,  —  a  bright  inner  envelope,  a  middle  one,  bright,  diffuse,  and  con- 
tinued far  into  the  tail,  and  an  outer  one,  faint,  but  with  outlines  of  singular 
clearness  and  delicacy,  differing  entirely  from  the  ordinary  aspect  of  the  external 
haze  surrounding  the  head  of  a  comet. 
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There  was  a  peculiar  disposition  of  the  light  in  the  head  of  this  Comet  which 
could  easily  be  followed  from  night  to  night.  The  subjoined  differences  between 
its  angle  of  position  and  that  of  the  tail  show  that  its  general  direction  suffered 
no  change  large  enough  to  be  certainly  recognized,  in  an  interval  of  fifteen  days. 


1860.  June  21 
22 
24 
25 
26 


p1  —  p  =  219 
"  =  201 
"  =  228 
"  =  236 
«  =  206 


June  27  p'  —  p  =  260 

28  «         =  248 

July     1  "         =  221 

6  =  236 


In  the  great  Comet  1861,  II.,  eleven  envelopes  were  seen  between  July  2d, 
when  portions  of  three  were  in  sight  together,  and  the  19th  of  the  same  month, 
a  new  one  rising  at  regular  intervals  on  every  second  day.  Their  evolution  and 
dissipation  were  accomplished  with  much  greater  rapidity  than  was  the  case  with 
the  great  Comet  of  1858,  an  envelope  requiring  but  two  or  three  days,  instead 
of  almost  as  many  weeks,  to  pass  through  all  its  phases.  The  phenomenon  of  the 
bright  jets  issuing  from  the  nucleus  was  also  more  conspicuous.  Altogether  there 
seemed  to  be  a  higher  degree  of  activity,  but  less  regularity  and  persistence. 
The  forms  of  the  inner  envelopes  were  singularly  like  some  of  those  of  the  last- 
named  Comet,  such,  for  instance,  as  that  represented  in  the  engraving  for  Oct. 
18th,  Plate  XLIY.,  which  is  an  almost  perfect  counterpart  of  the  envelope  on 
July  5th,  1861. 

By  rare  good  fortune,  their  development  was  followed,  at  the  Observatory  of 
Harvard  College,  from  July  2d,  1861,  to  July  21st,  inclusive,  with  the  interrup- 
tion of  but  a  single  cloudy  night,  that  of  July  14th.  This  secured  the  identifi- 
cation of  the  principal  features,  which  would  otherwise  have  been  scarcely  possible 
on  account  of  their  short  duration.  Perhaps  the  most  interesting  of  these  was 
the  repetition  on  each  envelope  of  a  peculiar  and  easily  recognized  conformation, 
retaining  a  constant  direction  relatively  to  the  axis  of  the  tail  up  to  July  30th, 
an  interval  of  four  weeks.  This  fact,  taken  in  connection  with  the  relative  positions 
occupied  by  the  Comet  and  the  Earth,  implies  that  the  nucleus  had  no  oscillation 
of  a  perceptible  amount,  nor  any  rotation  excepting  in  a  sense  preserving  the 
same  aspect  to  the  Sun.  From  the  longer  period  covered  by  data,  this  conclusion 
is  better  established  than  the  similar  inference  to  which  we  have  been  led  in  the 
case  of  the  Cornet  of  1858. 

The  two  comets  differed  remarkably  in  respect  to  the  branching  of  the  tail,  of 
which  that  of  1861  presented  scarcely  a  trace.  Here,  obviously,  the  intervening 


THE   OUTER    FAINT   VEIL.  3G1 

space  was  filled  with  material  impelled  at  a  comparatively  high  velocity  on  its 
way  to  form  the  straight  bright  ray  constituting  the  principal  tail.  At  times,  in- 
deed, a  narrow  bright  beam,  occupying  the  central  line,  could  be  plainly  traced  to 
this  destination. 

It  is  obvious  that,  in  order  to  keep  the  vertices  of  the  envelopes  constantly  in- 
terposed between  the  Sun  and  the  nucleus,  there  must  be  a  rotation  in  the  plane 
of  the  orbit  equal  in  amount  to  the  heliocentric  motion  of  the  Comet.  In  each  of 
the  examples  which  have  been  adduced,  we  find  that  the  phenomena  can  be  ac- 
counted for  sufficiently  well  by  supposing  that  the  nucleus  itself  maintains  the 
same  aspect  relatively  to  the  envelope,  thus  reproducing  similar  features  always  in 
the  same  direction.  It  follows  that  the  nucleus  must  have  had  a  rotation  in  the 
plane  of  the  orbit  corresponding  in  amount  with  the  change  of  direction  of  the 
radius  vector.  If  this  be  admitted,  whether  accompanied  or  not  by  periodical 
oscillations,  it  shows  that  the  Sun  exercises  a  controlling  directive  force,  and  is  so 
far  in  accordance  with  Bessel's  theory  of  the  polarization  of  the  nucleus.  That 
the  reaction  from  the  escaping  jets  and  sectors  should  communicate  oscillations  to 
the  whole  body,  seems  probable.  Of  this,  however,  we  find  no  distinct  traces  in 
either  of  the  three  comets  here  described. 


XIII.      ON   THE   OUTER  FAINT  VEIL. 

THIS  feature  has  escaped  general  observation,  owing  partly  to  its  faintness,  but 
as  much,  perhaps,  to  the  large  area  which  it  occupied  taking  it  beyond  the  region 
in  the  vicinity  of  the  nucleus,  which  was  chiefly  scrutinized.  Notices  of  it  will  be 
found  in  Section  VIII.,  as  follows :  — 

Poulkova,  Strove,  Sept.  17,  18,  24,  27,  30 ;  Oct.  5,  7,  9. 

Poulkova,  Winnecke,  Sept.  16,  17,  18,  25,  27,  30 ;  Oct.  5,  7,  8,  9. 

Breslau,  Galle,  Oct.  4,  5,  6. 

Copenhagen,  D' Arrest,  Sept.  28  ?  29  ? 

Christiania,  Fearnley,  Oct.  3. 

It  is  represented  on  Plate  XLIX.,  Figs.  10,  11,  25,  32,  36,  and  40.  Figs.  110  and 
120  also  may  refer  to  it.  The  faintly  indicated  figures  on  the  Poulkova  Plates 
II.,  III.,  IV.,  and  VI.  were  not  noticed  by  the  engraver  in  making  the  copies  upon 
Plate  XLIX. 

46 
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Most  observers  have  remarked  the  want  of  symmetry  in  the  position  of  the 
"  Umhiillung "  relatively  to  the  nucleus  and  axis  of  the  tail ;  its  distance  from  the 
latter  being  greatest  on  the  apparent  righi>hand  side,  and  its  central  line  inclining 
towards  the  same  direction.  The  great  extent  of  this  envelope  towards  the  Sun, 
compared  with  that  of  the  principal  mass  of  nebulosity,  will  hold  an  important 
place  in  any  investigation  of  the  dimensions  of  the  Comet's  atmosphere,  if  such  is 
supposed  to  exist. 

A  phenomenon  of  perhaps  the  same  nature  was  seen  in  the  Comet  of  June 
1860  (1860,  III.).  Its  appearance  is  represented  on  Plates  L.  and  LI.  In  this  in- 
stance, although  the  whole  mass  of  outer  nebulosity  was  quite  faint,  the  outlines 
were  presented  with  singular  sharpness  and  delicacy;  it  was  visible,  however,  on 
two  evenings  only,  June  27th  and  28th. 


XIV.      ON  THE  DIRECTION   OF  THE  INITIAL  AXIS   OF   THE  TAIL. 


THE  deviation  of  the  direction  of  the  initial  axis  of  the  tail  from  the  prolonga- 
tion of  the  radius  vector  has  been  discussed  by  several  astronomers  with  the 
same  general  result,  —  that,  after  the  middle  of  September,  when  the  observa- 
tions first  became  numerous,  the  tail  was  not  seen  projected  in  a  straight  line 
from  the  Sun,  but  inclined  backward,  as  respects  the  orbital  motion,  by  a  small 
angle.  The  values  of  this  angle  at  different  dates  will  be  found  in  Section  III. 
pp.  95  and  96.  It  has  been  shown  further  by  Pape,*  and  by  Winnecke,f  that 
the  observed  directions  may  be  satisfied  reasonably  well  during  the  interval,  if  the 
axis  of  the  tail  is  supposed  to  be  in  the  plane  of  the  orbit,  and  inclined  to  the 

• 

radius  vector  prolonged,  by  a  constant  angle.  This  angle,  according  to  Pape,  is 
6°  18',  from  observations  at  Altona,  Poulkova,  and  Dorpat.  Winnecke  finds  3°  46', 
using  his  own  observations  by  themselves. 

The  subjoined  numbers  give  the  position  of  the  axis  at  near  the  time  when  the 
Earth  passed  the  descending  node  of  the  Comet's  orbit,  p  denotes  the  observed 
angle  of  position,  and  p0  the  direction  of  the  great  circle  from  the  Sun  through 
the  nucleus. 


»  Astron.  Nachrichten,  1173,  pp.  328-330. 


Pulk.  Beob.  des  Grossen  Cometen  1858,  pp.  64,  65. 


(DOME  (1®®©, 
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Sept     1  Berlin,  Forster                       p0 — p  =  —  6?5 

2  Poulkova,  Struve  "  =  -  -  8.8 

2  Poulkova,  Winnecke  "  =  —  5.7 

4  Poulkova,  Winnecke  "  =  —  5.2 

7  Berlin,  Foreter  "  =  —  5.5 

11  Poulkova,  Winnecke  "  =  —  2.4 

11  Collegio  Romano,  Secchi  "  =  — 10.3 

12  Poulkova,  Winnecke  "  =  +  0.4 

13  Berlin,  Forster  «  =  +  2.5 
13  Poulkova,  Winnecke  "  =  +  0.2 

15  Berlin,  Forster  "        =  -f-    2.5 

16  Poulkova,  Winnecke  "       =  +    0.9 

The   mean  of  these   reduced   to    the   date  of  the    Earth's   passage  through  the 

plane  of  the  orbit  is 

Sept  8  Po—p  =  —3.9; 

indicating  that  the  axis  of  the  tail  was  inclined  by  this  amount  to  the  plane  of 
the  orbit.  It  must  be  remembered,  however,  that  at  this  time  the  Comet  was 
too  near  the  horizon  and  too  deep  in  the  twilight  to  admit  of  being  well  observed. 
On  the  other  hand,  there  was  already  a  sensible  excess  of  brightness  in  the  ap- 
parent right  branch  of  the  tail,  which  might,  under  these  unfavorable  conditions, 
incline  the  observed  direction  towards  this  branch.  This  would  have  the  effect  of 
increasing  p;  in  other  words,  it  would  give,  as  above,  a  negative  value  to  jo0 — p 
at  the  date  of  the  Earth's  crossing  the  plane  of  the  orbit. 


XV.      CONCLUSION. 

IT  will  be  useful  to  bring  under  one  view  the  principal  phenomena  exhibited 
by  the  Comet  during  the  entire  apparition,  and  the  conclusions  to  which  the  dis- 
cussion of  the  observations  has  led.  For  this  purpose,  a  review  of  the  contents  of 
the  several  Sections  is  here  subjoined. 

Section  I.  contains  the  details  of  observations  upon    the   figure,  dimensions,  and 

•  •  • 

position  of  the  tail  in  its  whole  extent. 

The  statement  of  these  details  has  been  made,  as  far  as  possible,  in  the  form 
of  quotations  taken  verbatim  from  the  various  authorities,  with  full  references  for 
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verification  or  comparison.  They  have  been  arranged  in  the  order  of  dates,  and 
alphabetically  on  the  same  date  in  the  order  of  the  observers,  and  are  accompa- 
nied by  remarks  calling  attention  to  the  more  important  particulars.  In  all,  sixty- 
seven  authorities  are  cited,  representing  fifty-one  stations  or  points  from  which 
observations  have  been  taken. 

The  whole  period  of  visibility  of  the  Comet  extended  from  June  2d,  1858,  to 
March  4th,  1859,  an  interval  of  two  hundred  and  seventy-five  days.  It  was  seen 
with  the  naked  eye  from  Aug.  19th  to  Dec.  9th,  one  hundred  and  twelve  days. 
The  tail  appeared  first  on  Aug.  14th,  1858,  and  was  in  sight  until  Feb.  9th,  1859, 
or  for  one  hundred  and  seventy-seven  days. 

The  contrast  in  the  density  of  the  two  branches  of  the  tail,  which  distinguished 
it  during  almost  the  whole  apparition,  was  noticed  very  early.  The  order  of 
brightness  was  not  changed  by  the  Earth's  passage  through  the  plane  of  the  orbit, 
which  took  place  on  Sept.  8th;  the  plane  through  the  axis  and  the  bright  branch 
must  therefore  at  this  time  have  had  a  considerable  inclination  to  the  orbit.  The 
curvature  of  the  tail,  if  the  observations  previous  to  the  passage  of  the  Earth  over 
the  line  of  nodes  may  be  trusted,  was  then  either  out  of  the  plane  of  the  orbit,  or 
else  in  a  direction  to  bring  its  extremity  in  advance  of  the  radius  vector. 

The  bifurcation  or  distinct  separation  of  the  two  branches,  though  indicated 
nearly  a  month  earlier,  first  became  a  conspicuous  feature  about  the  middle  of 
September,  when  the  phenomena  of  the  envelopes  also  began  to  appear.  From 
this  time  up  to  the  8th  or  10th  of  October,  the  expansion  of  the  tail  went  on 
with  great  rapidity,  checked  only  by  the  light  of  the  moon,  which  was  full  on 
the  22d  of  September,  and  continued  to  interfere  more  or  less  with  the  visibility 
of  the  Comet  for  four  or  five  days  later.  The  most  imposing  view  was  presented 
between  the  30th  of  September  and  the  10th  of  October;  the  brilliant  front  edge 
was  strongly  contrasted  with  the  fainter  branch,  which  seemed  to  lose  itself  in- 
sensibly upon  the  dark  sky  without  having  at  -any  point  a  decided  margin.  A 
dark,  intermediate  channel  near  the  head  could  be  discerned  with  the  naked  eye, 
though  much  more  plainly  with  the  telescope.  The  upper  regions,  at  the  date 
last  named,  were  diffused  faintly  over  a  large  expanse  of  sky,  ten  or  fifteen  de- 
grees in  breadth,  the  extremity  attaining  a  distance  of  over  60°  from  the  head. 
After  the  10th  of  October,  the  Comet  faded  away  even  more  suddenly  than  it 
had  appeared,  becoming  reduced  within  a  week  to  a  comparatively  insignificant 
object.  The  details  of  several  peculiarities  not  mentioned  above  are  given  in 
other  Sections.  The  aspect  of  the  tail  to  the  naked  eye,  with  the  neighboring 
constellations,  is  represented  on  Plates  I.  to  XXIII.  inclusive,  and  its  outlines  on 
Plates  XXIV.,  XXV.,  and  XXVI. 
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Section  II.  comprises  observations  upon  the  secondary  tails.  These  consisted 
chiefly  of  long,  narrow,  and  nearly  straight  rays,  the  first  of  which  was  noticed  on 
the  17th  of  September,  and  continued  in  sight  a  little  more  than  three  weeks. 
They  were  quite  faint,  and  escaped  general  notice.  Their  appearance  is  repre- 
sented on  Plates  V.  to  XIX.  inclusive. 

Section  III.  gives  the  details  of  the  reduction  of  the  observations  upon  the  fig- 
ure and  position  of  the  tail.  This  was  accomplished  by  means  of  charts  on  a 
special  projection,  designed  to  present  the  curves  of  the  front  and  rear  edges  free 
from  considerable  distortion,  throughout  the  entire  interval  covered  by  the  obser- 
vations. The  projection  is  a  development  upon  a  cylinder  tangent  to  a  great 
circle  nearly  coincident  with  the  middle  of  the  brighter  part  of  the  tail  in  all  its 
positions,  from  the  middle  of  September  to  the  middle  of  October.  In  extreme 
cases,  the  exaggeration  of  the  scale  of  projection  may  amount  to  one  sixteenth 
part,  at  a  distance  of  33°  from  the  nucleus.  The  angles  of  position  of  neighbor- 
ing points  are  given  throughout  in  correct  proportions. 

The  stars  in  the  region  occupied  by  the  Comet,  together  with  the  place  of  the 
nucleus,  and  the  initial  axis  of  the  tail,  for  7b  .m.  s.  t.  at  the  Observatory  of  Har- 
vard College,  were  inserted  on  the  charts,  and,  finally,  the  observed  positions  of 
points  in  the  tail.  The  latter  were  then  reduced  on  each  date  to  the  same  epoch, 
and  combined  in  normal  curves,  as  represented  upon  Plates  XXIV.,  XXV.,  and 
XXVI.,  Sections  I.,  II.,  and  III. 

In  the  course  of  the  discussion,  the  effects  of  twilight,  and  moonlight,  and  of 
the  altitude  of  the  Comet  above  the  horizon  at  the  times  of  observation,  have 
been  specially  examined  with  reference  to  the  conditions,  more  or  less  favorable, 
for  its  visibility.  From  this  it  appears,  that  the  Observatories  of  Northern  Europe 
were,  on  the  whole,  best  situated  for  viewing  the  Comet  during  the  more  inter- 
esting part  of  its  apparition.  All  the  results  for  the  length  and  breadth  of  the 
tail  have  been  grouped  together  for  ascertaining  the  adopted  values.  The  maxi- 
mum length  was  64°  on  the  10th  of  October;  the  greatest  breadth  was  18°  on 
the  day  following.  At  the  end  of  the  section  is  a  table  of  the  concluded  right 
ascensions  and  declinations  of  points  on  the  front  and  rear  outlines. 

In  Section  IV.  are  considered  the  probable  errors  affecting  the  observations  upon 
the  tail.  It  is  shown  :  — 

1.  That  the  errors  for  points  not  very  near  the  nucleus,  under  similar  circum- 
stances in  other  respects,  increase  proportionally  with  the  increase  of  the  angular 
distance  of  tiie  point  observed  from  the  nucleus. 

2.  That  the  errors   increased   progressively  with   the  time,  from   the    earlier  to 


the  latest  observations. 
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The  first  result  is  explained  readily  as  a  consequence  of  the  increased  diffusion  of 
light  in  proceeding  upward  from  the  nucleus.  The  second  is  plainly  clue  to  the 
effect  of  a  nearer  approach  to  the  Earth,  and  also,  after  the  perihelion,  to  the  dissi- 
pation of  the  nebulosity  of  the  tail,  and  its  diminished  brightness. 

The  probable  errors  of  the  concluded  outlines  are  finally  investigated,  and  the 
results  given  in  a  tabular  form  for  each  date.  At  a  distance  of  10°  from  the  nu- 
cleus, they  vary  from  ±  3'.4  on  Sept.  30  to  ±  30'.5  on  Oct.  17. 

Section  V.  describes  the  deflection  of  the  upper  part  of  the  tail,  —  a  peculiar 
disposition  of  its  light,  first  noticed  at  the  end  of  September,  which  gave  the  im- 
pression of  an  abrupt  change  of  direction  in  the  line  of  principal  brightness,  as 
though  a  confused  and  scattered  mist  had  been  left  behind  by  the  denser  portions 
of  the  tail,  or  had  b.een  driven  off  from  it  by  an  opposing  blast.  The  effect  of 
the  deflection  manifests  itself  most  strongly  in  tracing  the  axis  of  brightness,  as 
represented  on  Plates  XXV.  and  XXV(a).  It  was  most  evident  about  the  8th  of 
October,  when  the  distance  of  the  light-axis  from  the  front  edge  was,  for  the 
higher  regions,  about  6°  or  7°. 

Section  VI.  describes  the  columnar  structure,  or  the  division  of  the  upper  part 
of  the  tail  into  alternating  dark  and  bright  bands,  disposed  transversely  to  the 
axis  at  angles  of  20°  or  30°.  A  very  remarkable  feature,  though  indistinctly  seen 
and  described. 

Section  VII.  contains  the  reduction  of  observations  on  the  secondary  tails.  The 
results  are  exhibited  on  the  chart,  Plate  XXIV.  The  principal  ray  attained  a 
length  of  55°. 

The -original  data  relating  to  the  envelopes  and  nucleus,  and  to  the  phenomena 
of  the  head  of  the  Comet  generally,  are  comprised  in  Section  VIII.  The  citations 
are  made  from  seventy-one  authorities,  representing  fifty-one  stations;  the  plan  of 
arrangement  being  the  same  with  that  adopted  in  Section  I. 

The  peculiar  difficulties  of  observations  of  this  class  are  made  very  sensible,  by 
the  discrepancies  which  manifest  themselves  on  a  comparison  of  the  data.  To 
some  extent,  these  may  be  referred  to  differences  in  the  optical  capacity  of  the 
instruments  employed.  With  a  view  to  this  circumstance,  a  list  of  the  various 
telescopes  used  has  been  prefixed  to  the  statement  of  the  observations,  by  means 
of  which  some  discrimination  may  be  exercised  as  respects  the  amount  of  con- 
fidence to  be  given  to  the  different  descriptions.  It  would,  however,  be  a  most 
unsafe  practice  to  be  always  guided  in  this  particular  by  the  single  consideration 
of  the  greater  or  less  optical  power  at  the  disposal  of  the  observer,  since  many 
other  conditions  are  to  be  regarded  as  equally  requisite  for  a  clear  apprehension 
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of  the  phenomena ;  for  instance,  the  continuity  of  the  observations  in  point  of  time, 
without  interference  from  clouded  skies  or  other  interruptions  in  the  series,  neces- 
sarily entailing  confusion  in  the  relation  of  the  different  phases  of  development. 

The  first  traces  of  a  peculiarity  in  the  nebulosity  near  the  nucleus,  which  led 
finally  to  the  full  development  of  the  envelopes,  are  mentioned  on  Sept.  llth. 
The  light  was  seen  streaming  outward  from  the  nucleus  on  the  side  next  the 
Sun,  and  bending  backward  to  form  the  two  branches  of  the  tail ;  on  the  side 
turned  away  from  the  Sun,  the  nucleus  remained  well  defined,  as  also  on  subse- 
quent dates.  This  appearance  was  not  essentially  altered,  except  in  acquiring 
greater  decision,  until  the  20th,  when  a  dark  arc,  interposed  between  the  nucleus 
and  the  Sun,  gave  the  outline  to  the  first  completely  formed  envelope.  Their 
subsequent  history  will  be  noticed  more  fully  in  another  connection. 

At  the  close  of  Section  VIII.,  besides  observations  of  a  miscellaneous  nature, 
which  could  not  be  conveniently  arranged  under  any  particular  dates,  there  have 
been  introduced  collections  of  observations  relating  to  the  brightness  of  the  Comet, 
and  to  the  polarization  of  its  light. 

Section  IX.  treats  of  the  outline  of  the  head  of  the  Comet.  .The  discussion  is 
based  upon  one  hundred  and  twenty-three  outlines,  derived  from  the  original  draw- 
ings or  engraved  figures.  These  have  been  combined  in  fifteen  normal  curves,  as 
represented  on  Plate  XLVIL,  and  also  in  the  normals  for  Sept.  17th,  30th,  Oct. 
7th  and  14th,  in  the  upper  group  of  curves  on  Plate  XLVIIL,  and  finally  for 
Oct.  4th,  in  the  lower  group. 

After  an  examination  of  the  breadths  of  the  projected  outline  of  the  head  at 
different  distances  from  the  vertex,  furnished  by  the  telescopic  observations,  the 
character  of  the  curve  representing  the  apparent  outline,  as  seen  projected  upon 
the  plane  of  vision,  has  been  investigated,  together  with  the  corrections  required 
to  reduce  the  outline  for  the  effect  of  perspective.  Comparing  the  results  with 
observation,  it  appears  that  the  limiting  surface  of  the  head  of  the  Comet  had 
a  close  resemblance  to  a  surface  generated  by  the  revolution  of  a  catenary  on 
its  vertical  axis ;  the  distance  of  the  nucleus  from  the  vertex  being  very  nearly 
one  fourth  (0.242)  of  the  breadth  of  the  catenary  at  a  point  in  the  axis  where 
the  distance  from  the  vertex  is  equal  to  the  breadth  measured  through  the  same 
point. 

It  is  remarkable  that,  although  in  the  interval  between  the  dates  of  the  normals 
on  Plate  XLVIL  the  direction  of  the  line  of  vision  had  changed  from  a  position 
a  little  removed  from  the  plane  of  the  orbit  on  one  side  to  one  almost  at  right 
angles  to  it  on  the  other,  the  Earth  meanwhile  having  accomplished  a  virtual  rota- 
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tion  about  the  radius  vector  of  the  Comet  amounting  to  121°,  at  the  same  time 
changing  by  nearly  90°  the  angle  between  the  line  of  vision  and  the  radius  vector, 
the  form  of  the  apparent  outline  and  the  position  of  the  nucleus  relatively  to 
the  vertex  were  scarcely  affected. 

The  phenomena  of  the  branching  and  central  darkness  of  the  tail  have  been 
considered  in  Section  X.  On  the  24th  of  August,  the  right  branch  already 
showed  an  excess  of  light,  and  the  contrast  in  density  went  on  increasing  until 
it  reached  a  maximum  about  the  time  of  the  perihelion  passage.  Between  the 
4th  and  10th  of  October,  the  left  branch  became  relatively  the  brightest,  or  was 
at  least  not  inferior  to  the  other.  The  envelopes  were  also  now  decidedly  bright- 
est on  this  side.  A  conspicuous  dark  zone  separated  the  branches  after  the  20th 
of  September,  its  central  line  inclining  to  the  apparent  left  of  the  axis  of  the 
tail,  leaving  the  right-hand  branch  broader  than  the  other.  This  zone,  at  first 
narrow  and  dark,  gradually  widened,  and  became  less  distinct.  Its  increased 
breadth  and  the  approach  of  the  Comet  to  the  Earth  caused  an  appearance  in 
the  telescopic  view  of  an  increased  divergence  in  the  branches  of  the  tail.  Besides 
the  dark  zone,  there  was  a  much  narrower  dark  canal  with  straight  sides,  which 
could  be  traced  quite  to  the  nucleus,  where  its  outlines  were  very  clearly  defined ; 
close  in  the  rear  of  the  nucleus  it  seemed  as  dark  as  the  background  of  the  sky. 
It  inclined  to  the  apparent  right-hand  of  the  axis  of  the  tail,  bringing  it  nearer  to 
the  direction  of  the  radius  vector.  This  dark  canal  has  not  commonly  been  dis- 
tinguished by  observers  from  the  zone.  A  few  remarks  have  been  added  relating 
to  the  branching  of  the  tail  in  the  Comet  1860,  III.,  figures  of  which  have  been 
given  on  Plates  L.  and  LI. 

The  size  of  the  nucleus,  and  the  quantity  of  light  emitted  by  it  and  by  the 
head  generally,  form  the  subject  of  Section  XL  The  diameter  of  the  actual  solid 
nucleus  must  have  been  less  than  five  hundred  miles ;  the  increase  of  size  at  the 
larger  distances  from  the  Earth  and  Sun,  which  is  clearly  indicated  by  the  ob- 
servations, was  probably  the  effect  of  the  dense  haze  of  nebulosity  surrounding  it, 
which  prevented  its  true  limits  from  being  seen.  A  change  of  diameter  which 
may  be  similarly  explained  was  apparent  at  the  rise  of  each  new  envelope. 

From  the  fact  that  the  principal  brightness  of  the  head  of  the  Comet  was 
always  disposed  on  the  sunward  side  of  the  nucleus,  the  observations  of  its  po- 
sition must  refer  to  a  point  nearer  the  Sun  than  the  actual  nucleus,  and  it  may 
reasonably  be  inferred  that,  to  a  greater  or  less  extent,  the  same  is  true  of  all 
comets. 

On  the  2d  of  October,  when  the  brightness  of  the  head  of  the  Comet  reached  its 
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maximum,  it  was  6300  times  brighter  than  on  June  15th,  the  increase  by  observa- 
tion exceeding  that  computed  by  the  usual  formula  of  the  product  of  the  inverse 
squares  of  the  distances  from  the  Sun  and  Earth,  by  thirty-three  times.  The  differ- 
ence may  be  referred  to  an  increase  in  the  aggregate  reflecting  surface  of  the 
Comet.  No  account  is  here  taken  of  the  light  transmitted  from  the  tail,  which 
would  have  very  much  increased  the  discrepancy.  The  proportion  of  light  con- 
centrated in  the  telescopic  nucleus  was  greatest  before  the  evolution  of  the  en- 
velopes. On  the  19th  of  August,  it  comprised  one  tlurd  of  the  whole  light,  but 
at  near  the  time  of  maximum  brilliancy  this  proportion  had  diminished  to  one 
sixtieth,  or  by  some  estimates  to  as  low  as  one  two-hundred-and-fftieth. 

The  phenomena  presented  by  the  envelopes  are  considered  in  Section  XII. 
One  of  the  most  important  of  these  is  their  regular  succession  and  continuous 
ascent  or  expansion  outwards  from  the  nucleus.  To  establish  this  fact,  which  sup- 
plies a  principle  of  continuity  in  their  aspect  at  different  dates,  and  is  accordingly 
very  essential  to  a  correct  understanding  of  their  history,  the  measurements  made 
at  the  Observatory  of  Harvard  College  are  first  discussed  and  arranged,  and  the 
order  of  succession  and  rate  of  evolution  derived  from  them  has  been  employed  to 
elucidate  the  observations  made  at  other  stations.  It  has  been  found  practicable 
to  reconcile  the  larger  part  of  the  data  in  this  way,  the  exceptions  being  neither 
more  frequent  nor  more  considerable  than  might  have  been  anticipated  from  the 
difficulties  of  the  observation.  Seven  distinct  envelopes  have,  in  this  way,  been 
recognized,  and  their  history  partially  recovered. 

The  whole  of  the  measurements  upon  each  envelope,  including  readings  from 
drawings  and  engravings,  have  been  reduced  to  a  series  of  normal  values,  which 
have  finally  been  referred  to  the  unit  of  distance  from  the  Earth.  Those  relating 
to  the  apex  of  the  outline  show  a  tendency  tcr  a  diminished  rate  of  ascent  at 
larger  distances  from  the  nucleus,  although  it  cannot  be  ascertained  with  entire 
certainty  from  the  measurements  upon  the  vertices  taken  by  themselves,  since 
this  part  of  the  outline  was  first  dissipated,  and  consequently  did  not  afford  so 
long  an  interval  for  the  comparisons. 

To  account  for  the  crowding  or  compression  of  the  inner  envelopes  upon  the 
outer,  three  explanations  are  suggested :  — 

1.  That   the    elevation-velocity   may   have    been    least   in    the    earlier   envelopes, 
causing  them  to  be  overtaken  by  their  successors.     On  this  point  it  is  shown  that 
the  measurements  present  no  such  tendency  in  the  initial  velocities,  but  rather  the 
contrary. 

2.  It   is   supposed    that   the    intervals   between   successive    envelopes   may   have 
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been  least  in  the   earlier  members  of  the  series,  so  as  to  produce  the  appearance 
in  question.     But  this  also  is  opposed  to   the   observations. 

3.  The  remaining  hypothesis,  of  a  progressive  diminution  in  the  velocity  of  ex- 
pansion for  each  envelope,  is  fully  sustained  by  their  measured  breadths,  in  which 
a  change  of  velocity  is  clearly  exhibited. 

The  period  between  the  elevation  of  the  envelopes  is  found  to  have  varied 
irregularly  from  4  days  16  hours  to  7  days  8  hours. 

The  forms  and  characteristic  features  of  the  envelopes  are  next  considered.  At 
first  they  presented  a  variety  of  aspects,  but  as  they  expanded  they  tended  to 
conform  with  a  normal  type,  the  light  becoming  more  evenly  disposed  and  the 
outline  more  symmetrical.  For  a  few  days  the  surface  was  closed  on  the  side 
opposite  to  the  Sunj  although  here  and  there  penetrated  by  streams  issuing  into 
the  tail,  principally  from  the  cusps  on  either  side.  As  it  expanded,  the  discharge 
became  general,  but  was  always  most  considerable  from  the  outside,  thus  forming 
the  asymptotic  branches  below  the  nucleus.  The  curve  on  the  side  towards  the 
Sun  in  a  completely  formed  envelope  was  very  nearly  circular  for  60°  or  80°  on 
either  side  of  the  axis.  This  was  originally  the  brightest  and  best-defined  region, 
but  it  was  also  the  first  to  fade  away,  the  material  being  evidently  transferred 
to  the  outlines  below  the  parallel  of  the  nucleus,  which  remained  in  sight  long 
after  the  upper  portions  had  disappeared,  and  finally  driven  off  into  the  tail. 
The  process  of  dissipation  furnishes  a  satisfactory  explanation  of  the  branches  of 
the  tail,  which  are  simply  the  continuation  of  the  older  envelopes  merged  to- 
gether and  undistinguishable  from  each  other  excepting  near  the  nucleus.  In  this 
view  the  dark  hollow  of  the  axis  represents  the  region  not  fully  supplied  from 
the  envelopes,  while  they  retained  their  closed,  or  partially  closed  surfaces. 

From  the  fact  that  some  part  of  the  materials  of  an  envelope  remained  near 
the  nucleus  for  a  long  time  before  their  expulsion  into  the  tail,  —  in  one  instance, 
at  least,  as  long  as  eighteen  days,  --it  may  be  inferred  that  the  particles  do 
not  at  once  acquire  the  property  which  subjects  them  to  a  solar  repulsion,  but 
that  a  change  is  effected  gradually.  Again,  the  dispersion  taking  place  chiefly 
from  the  outside  shows  that  it  is  the  surface  particles  which  first  attain  that 
condition,  and  which  are  the  first  to  leave  the  vicinity  of  the  nucleus. 

After  reference  to  the  dark  arcs  interposed  between  adjoining  envelopes  and 
the  bright  marginal  rims  of  the  latter,  the  subject  of  the  dark  and  bright  spots 
on  their  surface  is  taken  up.  Several  results  of  considerable  importance  have  been 
derived  from  the  discussion.  Among  them  are, — 

1.  A  degree  of  permanence  in  the  internal  distribution  of  the  substance  of  the 
envelopes  retained  for  a  long  interval  after  their  ejection  from  the  nucleus. 
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2.  That  their  diversified  aspect,  especially  the  isolation  of  bright  masses,  cannot 
be  explained   as  a  mere  optical  effect  produced  by  the  intersection  or  separation 
of  streams   of  luminous   matter   passing    out   continuously  from  the    nucleus    into 
the  tail. 

3.  The  nearly  permanent  direction  maintained  by  the  spots  relatively  to  the  axis 
of  the  tail  proves  that  there  was  no  sensible  rotation  of  the  envelopes,  excepting 
in  a  sense  always  preserving  an  unaltered  aspect  towards  the  Sun. 

4.  That   there   was   no   sensible   oscillatory   motion   of  the   nature   of  that  seen 
in  Halley's  Comet,  as  described  by  Bessel. 

5.  The  repetition  of  spots  and  rays,  and  other  similar  peculiarities  of  structure 
in  successive  envelopes,  in  nearly  the   same   direction,  strongly  indicates  that  the 
nucleus  itself  constantly  maintained  the  same  aspect  towards  the  Sun,  without  sen- 
sible rotation  other  than  is  implied  in  this  condition,  and  without  oscillation.     This 
result,    notwithstanding  the  absence  of  observed  oscillations,  implies  the  action  of 
polar    forces    upon    the    nucleus  in   the  manner  suggested  by  Bessel  in  his  expla- 
nation of  the  phenomena  of  Halley's  Comet. 

From  an  examination  of  the  direction  of  the  central  line  of  the  luminous  sec- 
tor, it  is  concluded  that  no  trace  of  periodicity  or  continuity  of  any  kind  is  ex- 
hibited. The  object  was  evidently  not  sufficiently  well  denned  to  be  certainly 
recognized,  observers  on  the  same  night  differing  so  entirely  from  each  other  as 
to  induce  a  suspicion  that  the  identity  on  different  nights  is  not  to  be  trusted. 

The  Section  concludes  with  a  notice  of  the  envelope-formation  of  the  Comet 
1860,  III.  and  of  the  great  Comet  1861,  II.,  in  both  of  which  the  permanent  di- 
rection of  characteristic  emissions  from  the  nucleus  was  repeatedly  noticed;  in 
the  former,  through  an  interval  of  two  weeks,  and  in  the  latter,  of  four.  The 
great  Comet  1861,  II.  presented  a  succession  of  eleven  envelopes  rising  at  regu- 
lar intervals  on  every  second  day.  Their  evolutions  and  final  dissipation  were 
accomplished  with  much  greater  rapidity  than  the  corresponding  phenomena  of  the 
Comet  of  1858. 

It  may  be  proper  to  add,  that,  in  comparing  the  above  conclusions  with  obser- 
vation, the  alterations  in  the  relative  positions  of  the  Earth  and  Comet  have 
been  taken  into  account  wherever  necessary. 

Section  XIII.  gives  an  account  of  the  outer  faint  veil,  or  "  Umhullung,"  with  a 
reference  to  a  similar  feature  in  the  Comet  1860,  III. 

Section  XIV.  relates  to  the  deviation  of  the  initial  axis  of  the  tail  from  the  di- 
rection of  the  radius  vector  prolonged. 
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The  preparation  of  the  present  volume  has  been  attended  with  much  unneces- 
sary difficulty,  arising  from  the  defective  methods  of  observation  and  description 
apparent  in  a  large  proportion  of  the  published  accounts  of  the  Comet.  A  few 
words  on  this  subject,  by  way  of  suggestion  to  future  observers  of  Comets,  will 
not  be  inappropriate  in  this  connection. 

First,  as  regards  the  figure  and  position  of  the  tail,  respecting  which  the  mate- 
rials for  discussion,  considering  all  the  circumstances,  have  been  particularly  un- 
satisfactory. No  method  is  so  exact  and  so  easily  applied,  as  to  trace  the  outlines 
and  peculiarities  of  structure  upon  accurate  star-cMrts, '  employing  the  naked  eye, 
assisted  occasionally  by  a  good  opera-glass  and  comet-seeker.  It  is  especially 
desirable  that  the  figure  and  character  of  the  light  should  be  noted  as  far  from 
the  head  as  it  is  possible  to  trace  it.  The  best  form  of  publication  will  be  a 
simple  transfer  from  the  charts. 

For  the  telescopic  phenomena  the  first  care  of  the  observer  should  be  to  ex- 
ecute a  faithful  drawing  of  the  Comet.  The  micrometer  should  next  be  applied 
to  ascertain  the  scale  of  the  figure,  and  to  verify  the  position  of  the  best  defined 
features.  Written  notes  should  accompany  and  explain  the  drawing,  designating 
expressly  the  features  most  easily  recognized,  so  as  to  offer  the  means  of  distin- 
guishing between  them,  and  others  only  faintly  seen  or  merely  conjectural. 

The  main  point  to  be  kept  constantly  in  view,  is  the  superiority  of  good  charts 
and  drawings  to  mere  verbal  descriptions.  Of  course,  in  the  publication,  engravings 
will  be  indispensable. 

Attention  to  these  suggestions  will  tend  to  elevate  the  character  of  the  ob- 
servations, and  very  much  facilitate  their  subsequent  discussion. 
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